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Cornell University. 


Certain important changes in death rates are revealed by 
a diagram showing annual death rates for a populous area 
through a long series of years. The American districts best 
satisfying these two conditions are Massachusetts, for which 
the death rate since 1849 is known, and the old New York 
City, for which the death rates run back now through more 
than a century. 

The accompanying diagram shows the death rate in each 
of these areas for each year from the beginning of registration 
to the present date. 
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* Paper presented at the joint meeting of Section VIII of the Second Pan-American Scientific Congress 
and the American Statistical Association, Washington, D. C., December 30, 1915. 
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This diagram illustrates what a larger body of evidence 
would confirm, that the perceptible and steady decline in the 
death rate is a relatively recent phenomenon. In order to 
test the correctness of this inference, the average death rate 
has been computed for each decade and the ratio found 
between that rate and the rate in the preceding ten years 
taken as 100. The results are as follows: 








; Ratio of Rate to that in Preceding 
Death Rate in Decade= 100. 
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These figures show that the decennial death rate in New 
York City rose for the forty years following 1810-19, but has 
been falling since the Civil War and is now much lower than 
ever before. In Massachusetts the rate rose until about 1880 
and has been falling since that date, but at a slower rate than 
in New York. Decennial rates for at least two decades have 
been obtained in twenty-seven European countries and in 
every one the rate for 1901-10 was lower than for any previous 
decade. This evidence shows that the decrease of the rate is 
well-nigh universal in Europe. A few exceptions to the rule, 
however, are found in other parts of the world; namely, 
Ontario, Canada, Connecticut, Michigan, Vermont, Chile, 
Jamaica, Japan, and Ceylon. But in some of these the rates 
at earlier decades were incredibly low and the apparent increase 
was probably due, in part at least, to more complete returns 
of deaths in the later years. 

The diagram also suggests that the annual fluctuations 
began to decrease at about the same time that the rates began 
to fall. To judge whether this is a general or only a local 
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change, conditions in the twenty-three countries of Europe* 
for which the rates as far back as 1870 are known have been 
examined. The average annual variation has been deter- 
mined. Naturally the successive years between which the 
greatest variation occurred were the years of transition from 
peace to war or vice versa. Thus, the greatest changes occurred 
between 1871 and 1872 and between 1870 and 1871. The 
war of 1876 exerted a less noteworthy influence. On the 
whole, the annual fluctuations have decreased but the change 
is less obvious and uninterrupted than students of individual 
cities or countries might expect. 

Both the steady decrease in the death rate and the slow 
reduction in the annual fluctuations mark and measure man’s 
progressive emancipation from physical ills of disease or 
famine, which are closely dependent upon climate and season, 
and we might have thought, before August, 1914, from the 
political ills of war and revolution. 

In New York State between 1894 and 1909 there was a 
marked decrease in mortality during July and August as com- 
pared with the average for the entire year. I believe no sim- 
ilar studies have been made for other states. In default of 
other evidence we may conclude that one factor in the dimin- 
ishing death rate has been an increased control of deaths in 
summer. If this should prove to be a general fact, it would prob- 
ably be connected with the success of efforts to reduce infant 
mortality. The hot months are especially dangerous to infants, 
while the cold months are especially dangerous to the aged. 

Age influences the death rate more powerfully than any 
other physiological factor. Most people know that the death 
rate is lowest at the age of puberty and very much higher at 
the beginning and end of life. But the amount of difference 
is not commonly realized. In New York State boy babies 
under one year of age suffer from a death rate 65 times that of 
boys of 10 to 14. The death rate of nonagenarians rises to 
159 times that of the youth. 

It would be a natural expectation of one who is told that the 
death rate is rapidly falling that the gains had been distributed 


* For this purpose the three divisions of Great Britain and Ireland and the eight divisions of the German 
Empire have been treated as countries. 
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somewhat evenly up and down the scale of years. But this 
anticipation is not borne out by the facts. Even in a hurried 
survey like this, two points, the possible increase of infant 
mortality and the possible increase of mortality among the 
aged, call for mention. 

High medical authority in England alleged nearly ten years 
ago that infant mortality is stationary or increasing and this 
conclusion won some acceptance in the United States. For- 
tunately the figures proved to be susceptible of another ex- 
planation. But into that question there is now no need to go, 
since even in England and on the face of the figures infant 
mortality has decreased since 1900. Indeed among the nine- 
teen countries of Europe for which statistics are at hand there 
is not one in which infant mortality has shown no decrease 
since the beginning of the twentieth century. In the United 
States the registration of births is still very defective and 
there are no large population groups for which we know 
the true infant mortality, that is, the number of children 
dying in the first year of life to each thousand living 
births. Our best substitute for this figure is the ratio be- 
tween the deaths under one year of age and the living 
children under one. In the registration states of 1900, com- 
prising 26.3 per cent. of the country’s population, this ratio 
fell from 162.4 per 1,000 in 1900 to 141.7 in 1910, indi- 
cating that infant mortality fell about one eighth in the 
decade. 

When we turn to the other end of life, the indications of our 
American figures are less gratifying. In the registration 
states of 1900 the death rate decreased between 1900 and 1910 
for every age period below 55 and increased at nearly every 
age period above 55. On this point our experience is appar- 
ently at variance with that of Europe. The latter indicates 
that before 1900 the fall in the death rate as a rule extended 
to all ages and was especially great at ages between 5 and 53, 
but that for ages above 55 it was slight or in some countries 
absent.* The English life tables published in 1915 and speak- 
ing for a more recent period show that at every age above 5 
years the mortality in 1901-10 was less than that in 1891- 


* March, Statistique intern. du Mouvement de la Population, Vol. I, pp. 431-439 and 450. 
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1900 and that the mortality in 1910-12 was less than that in 
1901-10.* 

The apparent increase of mortality at high ages in our 
registration states, in opposition to the general trend in other 
countries, invites and should be given more careful and 
thorough analysis than it has thus far received or than I have 
been able to give it for this paper. Although it appears in 
both sexes, it does not show itself among women until the age 
of 60 is reached, while among men over 45 the death rate in 
1910 exceeded that in 1900. It appears also among the three 
classes of native white, foreign born white, and colored, earliest 
among the colored with whom the increase appears in each 
sex at every age above 30, latest among the foreign born whites 
with whom the increase does not appear in either sex until the 
age of 60 and then for females appears only for the ten year 
age period 60-69. ‘It appears in a prevailingly agricultural 
state like Vermont at an earlier age and more definitely than 
it does in a prevailingly industrial state like Massachusetts or 
Rhode Island. In a recent reference to this change, based 
mainly upon the figures for Massachusetts and New Jersey 
between 1880 and 1910, three possible causes were mentioned, 
“the amalgamation of the various races that constitute our 
population,” “lack of adaptation to our rapidly developing 
civilization,”’ and “some unknown biologic influence,” and a 
preference for the second was indicated.t Thus far no evi- 
dence has been produced, I believe, showing that the increase 
is greatest where amalgamation of races is probably affecting 
the largest proportion of the population or where the lack of 
adaptation to a developing civilization.is greatest. 

An influence upon mortality which the United States is in 
a more favorable position to investigate is that of race. Under 
this term I do not include those residents in the United States 
who or whose progenitors were born in a certain country or 
spoke a certain language, like the Scandinavians or the French 
Canadians. At some future time we may be able to investi- 
gate the death rate of groups like those, although the present 
position and sluggish development of American vital statistics 


* Reg. Gen., Supplement to 75th Ann. Rep., Pt. I, Life Tables, p. 20. 
t Fisher and Fisk, How to Live, p. 282. See also Lewinski-Corwin in New York Times, Magazine Sup- 
plement, Dec. 19, 1915. 
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make one fear that the facts may become inaccessible before 
the country is ready to study them. I refer here to the two 
great races of white and Negro, which include between them 
more than 99 per cent. of our population. The registration 
states of 1900 contained in that year 19,544,821 whites and 
388,198 Negroes and many more in 1910, groups large enough 
and residing in states widely enough scattered to make the 
changes in their death rates between 1900 and 1910 somewhat 
representative of the changes in the whole country. 

The death rate of whites in these states fell from 17.0 in 
1900 to 15.5 in 1910, a decrease of 1.5 per 1,000, or 8.8 per 
cent. of the initial rate. Meantime the death rate of Negroes 
in the same states fell from 25.6 in 1900 to 25.0 in 1910, a 
decrease of 0.6 per 1,000, or 2.3 per cent. These figures 
show that the fall in the death rate during the decade was more 
than twice as great among whites as among Negroes. Stating 
the same change in another way, the death rate among Negroes 
in these states exceeded that among whites by 51 per cent. in 
1900 and 61 per cent. in 1910. 

But to compare the two races in this way and stop without 
noting whether significant differences exist between the age 
and sex composition of the two groups might easily lead us into 
error. Thus among the whites 50.5 per cent., but among the 
Negroes only 48.3 per cent. were male. As the female death 
rate is regularly lower than the male, the true difference 
between the death rate of the races would probably be greater 
than the foregoing figures indicate. Even more important is 
the fact that of the whites 21.5 per cent., but of the Negroes 
only 16.1 per cent. are either children under 5 or aged 55+ 
and have the high death rate characteristic of infancy and old 
age. 

Probably the best way to measure the effect of these differ- 
ences in sex and age composition is to compute standardized 
death rates for each race. When the death rates of each race 
for a given sex and age are applied to the population of the 
same sex and age in a standard million distributed as in the 
registration states of 1900, the standardized death rate in 1910 
is found to be 15.5 for whites and 27.5 for Negroes, showing 
that the corrected death rate of Negroes exceeds that of whites 
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by 12.0 per 1,000, or 77 per cent. The corresponding stand- 
ardized death rates in 1900 were 16.9 for whites and 29.0 for 
Negroes, showing a fall during the decade of 1.4 per 1,000 for 
whites and 1.5 per 1,000 for Negroes. But in 1900 the stand- 
ardized Negro death rate exceeded that of the whites by 72 per 
cent. as compared with 77 per cent. in 1910. The standard- 
ized death rate among female Negroes exceeds that among 
female whites by 61 per cent. in 1900 and by 72 per cent. in 
1910, while the difference among males was 69 per cent. in 
1900 and 84 per cent. in 1910, showing that the difference 
between the males of the two races is greater and increasing 
more rapidly than among the females. The death rate of 
each race is falling, but the gap separating the two races has 
seemingly grown wider. Before the Civil War, according to 
what evidence we have, the death rate of Negroes exceeded 
that of whites by 29.8 per cent. of the lower rate, and in 1890 
the difference was 56.5 per cent. These earlier rates are not 
strictly comparable with each other or with those for 1900 and 
1910, partly because they speak for different areas, neither 
of which agrees with the registration states of 1900, and partly 
because in them no attempt has been made to allow for differ- 
ences in the age and sex composition of the two races or for 
changes in these respects. The general conclusions, however, 
that the death rate of each race has fallen by approximately 
the same amount and that the ratio by which the Negro rate 
exceeds the white has been rising, seem to be supported by 
evidence enough to make them deserve acceptance. 

Still another influence upon mortality which has been 
recently investigated is that of marital condition. European 
figures indicated long ago that the mortality of husbands is 
much less than that of bachelors or widowers of the same age 
and the conclusion is now corroborated by figures for New 
York State. No doubt this difference is largely due to the 
selective process by which the men who marry are, on the 
average, at the time of marriage more healthy and vigorous 
than men of the same age who do not marry. Evidence that 
direct benefits to health accrue from married life is found in 
the death rate of widowers, which is much higher than that of 
husbands, in the death rate of Catholic celibate clergy, which 
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is higher than that of Protestant clergy, most of whom are 
married, and in the death rate of all males during the years at 
which marriage is most common. The normal and usual 
course of mortality in each sex is for a slow but steady increase 
to begin just after the minimum is reached in the early teens, 
and to continue with accelerating rapidity to the end of life. 
To this course there is no significant exception among women, 
but among men in several countries the increase is checked 
or even turned into a slight decrease for a longer or shorter 
period between the ages of 20 and 35 when marriage is most 
common. The probable explanation is that the normal 
increase of mortality during these years is nearly or quite neu- 
tralized by the steady transfer of many men from the less 
healthy bachelor state to the more healthy married state. 
The explanation finds some support in the fact that during 
these years the death rate of bachelors treated separately rises 
steadily with age. On the whole, the evidence justifies the 
inference that marriage exerts a directly beneficial influence on 
men’s health and prospects of longevity. For wives the facts 
are less favorable. In New York the death rate of wives 
between 20 and 29 is greater than that of single women at the 
same age period. The difference is slight and part of it no 
doubt is due to the fact that wives 20 to 29 years of age are, on 
the average, more than two years older than spinsters belong- 
ing to the same age group. But as less than half the difference 
can be thus explained, it seems clear that in New York, as in 
most other areas in which the facts have been determined, dur- 
ing the early years of married life wives have a higher death 
rate than spinsters and probable that the difference is largely 
due to the dangers attending childbirth, especially among 
primiparae. But though the mortality of wives 20-29 years 
old is greater than that of spinsters or husbands it is less 
than that of bachelors. 

There are no American birth rates which extend over a long 
series of years and may be trusted as accurate. In default of 
evidence from this country I have used in the diagram the 
birth rates for England and Wales since 1838 and for Berlin 
since the beginning of the last century. The diagram shows 
that the birth rate was probably at its maximum about 1875 
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and has decreased almost steadily since that date, that the 
decrease in England has been about one third and in Berlin 
about one half of the maximum amount, that the variations 
both from year to year and through longer periods were greater 
in the city than in the entire state, that the decrease since 
1876 has been almost uninterrupted, that there was a marked 
depression in both areas in 1890, and that Berlin had a much 
more notable depression in 1871. If in the other diagram we 
had used the death rates for Berlin, high points on that curve 
would have been revealed in 1871 and 1890 when the birth 
rates were low. 


Birth Rates-Berlin, 1100-190, England and Wales, 436-120 


i 





As a rule influences which tend to increase deaths tend also 
to decrease births, and influences which tend to decrease 
deaths tend to increase births. This appears even in the 
rhythm of each day, Italian figures apparently showing that 
deaths are most frequent and births least frequent in the 
afternoon. There is also a yearly as well as a daily rhythm 
traceable in the figures but in this case the reciprocal relation- 
ship is between conceptions as mirrored in the births nine 
months later and deaths. There is some evidence that during 
the late spring and early summer and again during the late fall 
the death rate is low and the conception rate high. There is 
some evidence, likewise, that during the late winter and the 
late summer the death rate is high and the conception rate low. 
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This reciprocal relationship between births or conceptions and 
deaths appears also in the case of any great social calamity. 
As a war or a pestilence raises the death rate, so likewise it 
depresses the birth rate, and in estimating the social effect of 
either it is of the first importance to consider not only the 
deaths it has caused but also the births it has prevented. For 
example, in Massachusetts between 1860 and 1864 the death 
rate rose from 18.7 to 22.8, an increase of 4.1 per 1,000, and 
the birth rate fell from 29.3 to 24.2, a decrease of 5.1 per 1,000. 
In Sweden continuous and trustworthy records of births and 
deaths have been maintained without a break since 1749, a 
longer period than in any other country. The year 1773 was 
marked by the heaviest death rate of this century and two 
thirds and during that year the birth rate was also lower 
than in any year before or since. The most universal and 
fatal epidemic which has afflicted civilized countries of recent 
years was probably the first of the recent visitations of influ- 
enza, which spread over Europe and America in the winter of 
1889-90 and caused in New York State about 5,000 deaths. 
Wherever the births were reported and published by months 
one finds, nine months after the influenza epidemic was at its 
height, a marked shortage of births. There were at least 
200,000 fewer births in Europe in 1890 than the average annual 
number for the preceding five year period. 

Now the most marked change in the birth rate during the 
last half century, a change revealed by a comparison of the 
two diagrams, has been the gradual decline and almost com- 
plete disappearance of this reciprocal relationship between 
births and deaths and the appearance in its place of a tend- 
ency for births and deaths to change in the same way rather 
than in opposite ways. Before proceeding to consider the 
causes, let me set forth the facts a little more fully. 

1. The birth rate and death rate now remain approximately 
the same in any given country during any few years. The 
sharp annual variations which characterized these rates and 
which are still traceable in the statistics of undeveloped 
countries are disappearing. 

2. The tendency of both death rates and birth rates is 
to undergo large and important modifications in longer 
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periods of time. The sharp up or down movements in 
both curves connected with such causes as war, pestilence, 
or famine, on the one hand, or bountiful harvests and 
cheap food, on the other, are being succeeded by a steady 
progressive downward movement in the death rate and the 
birth rate. 

Regarding the birth rate in the United States we know 
practically nothing. But in default of this information I have 
found an available substitute by comparing the number of 
children under 5 years of age at the date of each census with 
the number of women 16-44 years of age at the same census. 
The results are given in the following table, in which the fig- 
ures before 1850 are estimated from such data regarding sex 
and age as the earlier censuses afford. 


Number of Children Under 5 Years of 
Age to 1,000 Women 16—44 * Years of Age. 


During the sixty years 1850-1910 the number of children 
to 1,000 women of child-bearing age decreased in the United 
States by 191, or an average of 32 in each decade. There are 
only about seven tenths as large a proportion of children in 
the United States now as there were in 1850. If we assume 
that the change will continue in the direction in which it has 
been moving ever since 1860 and at this average rate of 32 ina 
decade, the number of children under 5 in the country to each 
1,000 women 16-44 will be as follows: 


* In order to reduce the error of the estimates in the earlier decades to a minimum, ages 16-44 were 
chosen instead of 15-49, the more usual limits. 
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The figures indicate that, if changes like those which have 
been in progress in the United States since 1850 should con- 
tinue unchecked for a century and a half, there would be no 
children left. Let me not be understood as predicting a con- 
tinuance of the movement for any long period in the future. 
But often the best method of bringing home to ourselves the 
vast sweep and significance of the changes revealed by statis- 
tics is to project them into the future and see whither they lead. 
No doubt social movements do not occur along straight lines. 
On the contrary sharp inflections in the curves of social change 
are frequent. But it is one of the main duties of statistics to 
point out the trend of the stream along which society is moving 
and thus perhaps to arouse a desire for a change. 

This tendency to a decline in the birth rate is in nowise 
confined to the United States. On the contrary the move- 
ment in most European countries has been in the same direc- 
tion. In twenty-four European countries, all, except Ireland, 
Portugal, and Bulgaria, for which the records are at hand, the 
birth rate 1901-10 was lower than in the preceding decade and 
in nearly all of them it was lower than in any earlier decade. 

In considering the causes of this great change, let me refer 
first to the position of Herbert Spencer. He has argued that 
the various organs of the body compete with each other for 
nourishment and growth, that the surplus not required by 
the individual is all that can be devoted to the continuance 
of the race, that no other system makes demands upon the 
body as heavy as those of the nervous system, that civilization 
and education are steadily increasing this drain and decreasing 
the surplus. He finds, therefore, a natural and inevitable 
connection of a physiological kind between an advancing 
civilization and a decreasing birth rate. Some students of 
American statistics have sought to find support for this posi- 
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tion in our fragmentary and elusive material. I cannot go 
farther with the question this morning than to express my 
judgment that these efforts have not been successful and that 
there is no conclusive evidence, statistical or otherwise, in 
support of Spencer’s contention. While admitting the heavy 
and increasing demands upon the nervous system made by 
modern conditions, I would point out that the decreased death 
rate and the decrease of sickness by which it is probably 
attended mean an increase of human vitality and so of the 
surplus to be drawn upon. Whether the increased expendi- 
ture on the nervous system equals or exceeds this increased 
surplus no one has even tried to prove. Until that is done I 
believe the Spencerian theory must be deemed only a theory. 

Nor can we admit, as others have argued, that the decreased 
birth rate in civilized countries is due either to the growing 
abuse of alcohol or to the spread of venereal disease. Such 
arguments have come mainly from special students of these 
social evils and such students often lose the sense of proportion 
and find a relief from every social ill in the one reform on which 
their eyes are riveted. 

Walker explained the decrease in the American birth rate 
by the menace to the American standard of life from the influx 
of swarms of immigrants accustomed to cheap food and cloth- 
ing and bad housing and to the effect of this menace upon the 
birth rate primarily of the native stock and ultimately of the 
entire population. This explanation is improbable, because 
the decrease as we have seen began as early as 1810, when 
immigration was an unimportant influence, and has been 
matched in Australia, where it must be due to other causes 
than that assigned by Walker, since Australia has had no 
great influx of immigrants. 

Turning from these inadequate explanations, the true reason 
for the fall in the birth rate is that in modern times, mainly 
within the last half century, births and the birth rate have 
come under the control of human will and choice in a sense and 
to a degree never before true. Our leading American author- 
ity, Dr. John Shaw Billings, put it as follows: ‘‘The most 
important factor in the change is the deliberate and voluntary 
avoidance or prevention of child-bearing on the part of a 

2 
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steadily increasing number of married people who prefer to 
have but few children.” Before this change began the birth of 
a child was, to be sure, the result of normal physiological pro- 
cesses, but in the vast majority of cases the birth itself did not 
indicate a deliberate preference for that result on the part of 
both or either of the parents. There is not a single one among 
the experts who denies that this is the great underlying cause of 
the modern decline in the birth rate of all civilized countries. 

In considering this change may I first suggest that some 
such change was an almost necessary consequence of the great 
decline in the death rate? That is, if the death rate in Europe 
had declined as rapidly as it has and the birth rate had not 
declined, the population of that continent would now be 
increasing even faster than the wealth or the food supply. 
The standard of living would be sinking and we would proba- 
bly soon relapse into our former ill state. It is the decline in 
the birth rate, and only that, which has enabled mankind to 
grip and hold fast the advantages promised by the decline in 
the death rate. 

But there is a very important difference between the two 
changes. It is probably to the interest of society in the long 
run that each individual should be given a chance to live out 
his life to old age, and social effort directed to that end is 
beneficial both to the individual and to society. Thus far the 
interests of the two coincide. For this reason the two have 
coéperated and are coéperating effectively to reduce the death 
rate. But in the matter of the birth rate there is a lack of 
adjustment between the interests of society and those of the 
individual. Society is deeply concerned that enough chil- 
dren should be born to secure its own permanence and a 
reasonable increase and that those children should have the 
highest promise of service. The individual is deeply con- 
cerned not to compromise his own future by assuming responsi- 
bility for wife or family without the prospect of being able to 
maintain them in accordance with his standard of living. 
The individual may often see for himself or herself, therefore, 
a balance of advantage in abstinence from or postponement of 
marriage, in a childless marriage or a small family, while 
society from its point of view might conceive it to be most 
important that a given endowment of much social worth 


should be perpetuated. 
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If there were time it would be easy to show that a low and 
diminishing birth rate is especially characteristic of many 
strains of population, like college graduates of both sexes and 
the native American stock of the New England states, stocks 
perhaps better endowed than the average population with 
hereditary qualities the perpetuation of which is socially 
desirable. 

While persons engaged in grappling with public health 
problems should interest themselves in the various changes I 
have briefly outlined, the main question which my figures 
raise is this: How shall the desirable natural increase of the 
population be secured and at the same time the quality of the 
population be maintained or improved by securing at least a 
normal or average and, if possible, a more than normal birth 
rate and natural increase in the strains of population which are 
of the best stock and therefore likely to transmit qualities of 
greatest social worth? 

In this difficult field a few general principles may be stated 
dogmatically, which I would be glad to explain and defend, if 
there were time. 

1. The death rate cannot be expected to fall much below 
where it now stands in healthy districts. 

2. There is no such natural limit to a fall in the birth rate. 

3. The spread in the volitional control of the birth rate is 
a change against which, even if we believe it undesirable, it is 
hopeless to struggle. 

4. Legal regulations of marriage in the effort to diminish 
the number of births of diseased or otherwise undesirable 
children seem likely, unless accompanied by segregation, to 
do more harm than good. 

5. The social service rendered by parents who have heredi- 
tary qualities of great value and make heavy sacrifices in other 
directions in order to rear families of normal size or larger is 
likely in future to be much better appreciated and requited. 

6. Persons interested in maintaining the numbers and 
improving the quality of the population should aim not 
merely or mainly at a continued reduction of the general 
death rate but also at the gradual education of public opinion 
towards a readjustment of the birth rate in various classes 
which will enable society to gain from its best strains more 
than it can do under present conditions, 
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STATISTICS OF IMPORTS AND EXPORTS.* 


By Frank R. Rotter, Assistant Chief, Bureau of Foreign and Domestic 
Commerce. 


The collection of statistics of imports seems a simple task. 
Dutiable imports must be declared and examined for purposes 
of revenue. Free imports must be declared and inspected, at 
least in a cursory way, to make sure that they are entitled to 
free entry. Even exports, though subject to no duty or tax, 
must pass through our ports or our customs districts on the 
land frontier, and it is obviously easier to take a count of goods 
passing a given point than to count them at the numerous 
points of production or manufacture. 

The problems involved in the coliection of commercial statis- 
tics are doubtless simpler in many respects than those met in 
the field of census statistics, labor statistics, and crop esti- 
mates. It is not necessary to go to the man, as in the enumera- 
tion of the population, or to the factory, as in the census of 
manufactures; nor is it necessary to make sure that the returns 
obtained from a few selected observers are typical of crop con- 
ditions throughout the country. Yet there is a serious prob- 
lem in import and export statistics—a problem quite distinct 
from those in other branches of statistics and one that has not 
received from American statisticians the attention that it 
deserves. 

Customs control does not, even in the case of dutiable im- 
ports, afford an adequate check of accuracy. The primary 
duty of customs officers to attend to questions of revenue 
unavoidably and unconsciously diverts their attention from 
statistical requirements. Commercial statistics have been 
described as a customs by-product. This phrase aptly brings 
.out the subordinate part that statistics play in the customs 
service. A statistical check, entirely separate from the check 
on the duties, is needed all along the line. 

It will probably conduce to clearness to point out three famil- 
iar differences between the statistical system of Great Britain 


* Paper presented at the annual meeting of the American Statistical Association, Washington, D. C., 
December 29, 1915. 
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and of the leading Continental nations. There is, first of all, 
a distinction between ‘“‘special” and “general” commerce in 
the statistics of Continental countries that applies equally to 
imports and exports. In theory an article enters “general” 
commerce when it crosses the frontier; in practice the meaning 
is somewhat contracted, since most countries exclude, even 
from this most extended category, the direct transit trade and 
the transshipment trade. ‘Special’ commerce, on the other 
hand, covers only that part of the “general” commerce that 
the country carries on on its own account. In “special” 
exports only goods that are produced within the country are 
included, and in “special’’ imports only goods intended, so far 
as the customs records disclose the facts, for consumption 
within the country. ‘Special’ commerce, therefore, measures 
with varying degrees of success the importance of the country 
as a producer and consumer of goods, while “general” com- 
merce measures the importance of the country as a trading 
nation. 

In Great Britain, as in this country, the distinction is made 
more directly, but less logically. British exports are divided 
into ‘‘ British goods”’ and “foreign or colonial goods” —just as 
we divide exports into “domestic exports” and “foreign 
exports.” To obtain the total of the “general” exports ac- 
cording to the Continental method, these two classes must 
be added together. On the import side, British and American 
practice approaches more closely the Continental; goods be- 
come “imports” as soon as they cross the frontier, but do not 
become “imports for consumption” until they are released 
from customs control and are free to circulate throughout the 
country. 

A second point of difference is the greater emphasis placed 
on the distinction between free and dutiable goods in the 
British and American statistics than in the Continental. 
Doubtless many members of this Association have been sur- 
prised and annoyed to find that it is difficult, if not impossible, 
to ascertain from the commercial statistics of many Conti- 
nental countries the amount of duty collected on a given arti- 
cle or group of articles. The point may seem to be of too little 
consequence to mention; it is important, I take it, because it 
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illustrates the official view of statistics still prevailing here and 
in Great Britain, as contrasted with the commercial view of 
statistics on the Continent. In our statistics every article 
has been marked “free” or “dutiable” throughout the tables 
of imports for consumption, imports, and (prior to July 1, 
1915) foreign exports. Aside from the imports for consump- 
tion, this distinction seems of no real commercial impor- 
tance, and in the case of foreign exports it is confusing and, 
at times of tariff change, actually misleading. 

The third and most important point of difference between 
British and Continental statistics is the requirement of a 
declaration of value, as well as quantity, by the British cus- 
toms. Values, both of imports and exports, must be declared 
by the importer and shipper in all cases here as well as in Great 
Britain, while on the Continent it is sufficient in most cases for 
the importer or shipper to declare the quantity, from which the 
value is calculated annually (or more frequently) by means of 
average values. There has been some tendency, at least in 
Germany, towards the system of declared values. In 1909 
the number of items for which value as well as quantity must 
be declared before the customs was increased from 144 to 1,364 


in the exports and from 18 to 32 in the imports. The larger 
use of the ad valorem duty in this country and until recently in 
Great Britain and the larger use of the specific duty on the 
Continent is undoubtedly responsible for the varying emphasis 
laid on value and quantity in commercial statistics. 


LEGAL BASIS FOR STATISTICS. 


Our statistical system is derived from the old British system. 
On the import side the requirements have to do primarily 
with the collection of revenue, and statistical returns are 
obtained incidentally. At first, an entry was the only formal 
document required, but this was soon supplemented by com- 
pelling the importer to produce a commercial invoice as evi- 
dence of the accuracy of his entry. By law of July 14, 1862, 
the invoice must be certified by an American consular officer. 

The legal basis of our system of export statistics dates from 
1820. In that year a law was passed requiring shippers to 
present manifests showing the quantity and value of their 
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goods but imposing no penalty upon them for failure to comply 
with the law. The master of the exporting vessel was likewise 
required to present a manifest for the whole cargo showing 
much the same data. If he failed to comply with this require- 
ment clearance might be refused and if he sailed without clear- 
ance he was liable to a penalty of $500. 

This system doubtless worked well when the ship master 
had personal knowledge of the cargo carried. He was then in 
a position to check the accuracy of the shippers’ statements. 

Under modern conditions this system does not work. The 
master of the vessel no longer knows the cargo. Neither he 
nor the agent of the line can verify the statements of the 
shippers. His statement of value merely reproduces the state- 
ments of the shippers and affords no test of accuracy. From a 
port like New York where most of the exports are shipped in 
liners, the vessel must sail on schedule time and an element 
of haste is introduced that renders it difficult, if not impossible, 
even to make sure that all shippers’ manifests have been 
furnished. 

It is therefore not strange that at our large ports vessels 
have been permitted to clear without presenting the papers 
required by law, on the assurance that a complete manifest 
would be furnished within four days after sailing. Shippers’ 
manifests are frequently missing, yet the penalty is not 
imposed on the master of the vessel, doubtless because it is 
recognized that the fault is not primarily his but the shippers’. 

At best the system had to do only with exportation by 
water. With the growth of railroads exports by land to Can- 
ada and Mexico assumed large volume, and prior to 1891 were 
very inadequately returned. In that year a law was passed 
requiring shippers’ manifests and car manifests based in part 
on the regulations concerning exportation by water. A new 
law was enacted in 1893 which still regulates shipments to 
foreign countries by land. 

While the shipper by vessel has in a great majority of cases 
a representative at the seaport, the exporter by rail has no 
agent at the land frontier. As a result the declaration had to 
be prepared by the interior shipper and the only practical way 
of transmitting the declaration to the collector of customs was 
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by entrusting it to the railroad company. The penalty for 
failure to present a manifest was not applied to the shipper 
but (in the amount of $50) to the agent of the railroad company 
who carried out of our jurisdiction goods not accompanied by 
a manifest. 

The effect of the change in law is reflected in the exports 
through Buffalo to Canada. From less than $500,000 in 1890 
the figures jumped to over $4,000,000 in 1895. 

The next important change in law was the extension of the 
requirements in the case of exports by vessel to shipments to 
non-contiguous territory. This took place in 1902, after the 
effort to collect returns without due authority of law had been 
proved impossible. 


EFFORTS TOWARD IMPROVEMENT. 


For many years it has been realized that the method 
employed in collecting both import and export statistics 
needed a thorough revision. Departmental and inter-depart- 
mental committees have investigated the subject and have 
made illuminating reports and presented recommendations. 
Two committees—one of Treasury officials headed by Mr. 
N. I. Stone, and one of officials of the Department of Com- 
merce and Labor, headed by Mr. E. Dana Durand—were 
appointed in 1911, and made a thorough investigation of the 
subject. 

The chief complaints from business men are concerned with 
the lack of fullness and timeliness in statistical publications. 
The lack of accuracy in statistics of imports, as well as exports, 
is not generally realized, yet this is the fundamental defect 
and gain along this line must precede any elaboration of the 
present classification. There are five lines along which im- 
provement is. needed: (1) Accuracy; (2) timeliness; (3) classi- 
fication; (4) presentation of results; (5) comparability. 


ACCURACY OF IMPORTS. 

Among the public there is now a false sense éf security in the 
correctness of import and export returns, because they consti- 
tute a by-product of customs administration. Customs 
officials, however, in their zeal to safeguard the revenue are 
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prone to allow their attention to be diverted from those statis- 
tical data that do not directly affect the amount of import 
duty. There is considerable error in the statistics of dutiable 
imports; more in the statistics of free imports; and most of 
all in the statistics of exports. 

At the same time it is believed that the present extent of 
error in import statistics has been exaggerated. The results 
of the test made by the former statistical committees covering 
transactions at New York for one week in August, 1910, have 
been described as ‘‘appalling.”’ The two sets of figures then 
obtained were tabulated respectively from the “entry’’ and 
from the “liquidated returns.”’ The first of these tabulations 
represented the facts disclosed by the entry as submitted by 
the importer or customs broker; it did not represent the 
statistics as corrected for obvious errors by the statistical 
office of the customhouse. On the other hand, the so-called 
“liquidated returns”’ represented not merely the changes made 
on the entry by the liquidation clerks, but involved a careful 
reéxamination of the invoice. The basis of the comparison, 
therefore, was between returns on the one hand less accurate 
than those actually compiled, and on the other hand returns 
more accurate than could be compiled from the entry alone, 
even after liquidation. The old test, however, served a most 
useful purpose. It brought out clearly the substantial inaccur- 
acy of our import statistics, and, in particular, of statistics 
more detailed than the tariff calls for. And it brought to 
statistical clerks in the customhouses a wholesome distrust of 
the unverified statements of importers and exporters. 

There is imperative need of a new test. The larger use of 
ad valorem duties under the present tariff necessitates more 
frequent consultation of the invoice since a statement of 
quantity, which no longer affects the amount of duty, is often 
omitted. Strong representations have been made recommend- 
ing a new test at New York, but the unusual pressure of work 
due in part to the increase in exports, and in part to the efforts 
toward perfecting the system of mechanical tabulation, have 
up to the present prevented the test. 

It is, however, already known that the chief errors in import 
statistics result from inadequate detail in the entry, and failure 
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to take account of corrections made by the appraiser and 
weigher. The first of these errors is due to lack of a statistical 
examination of the entry before it is accepted. The examina- 
tion of the entry is a hurried one and is made by clerks more 
familiar with the tariff than with the statistical classification. 
It is, therefore, entirely natural that they should give first 
attention to factors that affect the revenue. The remedy, as 
pointed out by the Statistical Committees of 1911, is to provide 
a separate statistical examination of the entry. While plans 
are being made to put this reform into practice, it is being post- 
poned, in part for administrative reasons and in part to await 
the full operation of the new export regulations.* 

Whether or not the changes made in liquidation are of 
sufficient importance to be incorporated in the statistics of a 
following month has not yet been determined. Liquidated 
returns are used for statistical compilation in most of the minor 
ports, but not at New York, Boston, Philadelphia, Baltimore, 
New Orleans, or Chicago. At New York, liquidation is always 
from three weeks to six weeks, or even longer, in arrears; the 
change would therefore have to be made in a subsequent 
month; and in most cases the statistical changes noted on the 
entry by the liquidator are not material. 

As an ideal, returns should be compiled from the invoice 
after appraisement. The invoice; however, is a cumbrous 
document, describing each lot, and sometimes each parcel, in 
minute detail, and usually with values in a foreign currency. 
The entry, on the other hand, is a summary of the invoice, and 
is a far more convenient document from which to compile 
statistics. For convenience and economy, therefore, it must 
be the document used, and it can be made a safe guide if the 
proper statistical examination is made before its acceptance. 


ACCURACY OF EXPORTS. 


Defects in the statistics of exports may be ascribed chiefly 
to lack of appropriate penalties to insure a declaration for each 
shipment. The present law is archaic, penalizing the vessel 
rather than the shipper who fails to fulfill the legal require- 


* Since this paper was written, some entry clerks at New York have been designated to examine 
very entry for statistical details. 
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ment. It is most desirable also to have the original shipper, 
who best knows the facts, make the declaration. 

The Committees of 1911 recommended a law compelling 
the original shipper, if in the interior, to present with the goods 
a declaration to be forwarded by the common carrier to the 
seaport, and there delivered to the Collector of Customs. 
Penalties were provided alike on the shipper who failed to 
present the declaration and on the carrier who accepted a 
shipment for export without the declaration. The purpose of 
the bill was excellent, but its provisions, in my judgment, were 
too drastic. It has long been known that for many shipments, 
especially from New York, no declaration has been presented, 
and, consequently, that the goods are omitted from our 
record. Last spring efforts were begun, both by the Statistical 
Bureau of the New York Customhouse and by the Marine 
Division, to notify delinquent shippers that declarations must 
be presented. Much improvement resulted, but this practice 
is merely a makeshift. 

A more serious effort to accomplish as much as possible by 
administrative action was made in September, 1915, when the 
Secretary of the Treasury and the Acting Secretary of Com- 
merce issued new export regulations (T. D. 35708). The pur- 
pose of the new regulations is to compel the presentation of a 
declaration, preferably from the original shipper, for every 
export shipment. A vessel is not to be allowed to clear until 
declarations from all shippers have been presented to the 
Collector of Customs at the port of exportation. In the 
absence of any declarations, the vessel may clear only if it 
gives bond to furnish within fifteen days all the missing 
declarations. The bond is in the sum of $500, and of this 
amount $50 is to be deducted for each declaration not pre- 
sented within the fifteen days allowed. The regulations 
aroused a storm of protest and in some minor respects they 
were amended by order of the Secretary of the Treasury and 
the Secretary of Commerce on December 14, 1915 (T. D. 
35969), and the date on which they became effective was post- 
poned from January 1 to February 1, 1916. In the revised 
draft less insistence is placed upon the requirement that the 
original shipper make out his own declaration. If properly 
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authorized, an agent at the seaboard may perform this task. 
The essential thing is the responsibility of the shipper him- 
self, and the presentation of a proper declaration. 

I am in hopes that much will be accomplished by the new 
order. I am inclined to think, however, that it could be 
accomplished more easily and more satisfactorily by a new 
law imposing on the shipper moderate penalties: (a) For 
failure to file a declaration; (b) for incorrect declaration; and 
(c) for failure to show the necessary statistical details. This 
measure should contain a provision authorizing the Collector 
of Customs to call for the original invoice in all cases to 
determine whether or not the declaration is correct. 


TIMELINESS. 
Timeliness is the first essential, in the view of the average 
business man. The importance of this factor is, of course, 
greatest in the case of monthly statistics. Yet for the last 
year there has been greater delay in the publication of the 
“Monthly Summary of Foreign Commerce,” while the annual 
reports are being printed more promptly than in the past. 


The worst record is that for October. The last statement 
required for the compilation of the October issue was not 
received by the Bureau of Foreign and Domestic Commerce 
until December 15, more than six weeks after the close of the 
month. The war is largely responsible for the delay in the 
receipt of monthly returns from the Collectors of Customs. 
Their statistical forces are in many cases not flexible and the 
number of men compiling the export returns has not been 
sufficient to keep abreast of the great increase in the number 
of export transactions. 

The special effort to publish returns more promptly has, in 
itself, been a source of delay. The installation of mechanical 
tabulation seemed to offer the best means of expediting the 
returns without increasing the expenditure for statistical work. 
Since July 1, two sets of returns have been compiled in the vari- 
ous customhouses, one for transmission daily to the New York 
Customhouse for mechanical tabulation, and the other serving 
as the basis for the monthly returns to the Bureau of Foreign 
and Domestic Commerce. Obviously, the double tabulation 
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has caused delay, yet this was unavoidable since, as experience 
has proved, reliance could not be placed from the start on the 
results compiled on the tabulating machines. 

The new system offers at least three advantages. The 
first, perhaps obvious, is the receipt of prompter returns from 
the customhouses. The gain will probably be found, when 
the new system is perfected, rather in the more prompt tabu- 
lation of the returns when the month is over than in the 
saving of time in the original compilation. 

The second advantage to be derived from the use of tabu- 
lating machines is the elimination of much purely clerical 
labor—and the gain from this will be found chiefly in the more 
careful scrutiny of the returns that will be made possible. 
It is imperative to insist that the clerks relieved from clerical 
drudgery shall be so employed as to lessen the element of 
error in commercial statistics rather than to effect a smaller 
expenditure for statistical work. Accuracy is largely the 
reward of adequate care and labor, and much of the error 
that has crept into statistics in the past is the result of an 
insufficient statistical force in the customhouses. 

The third advantage from the new system is its greater 
elasticity, and the consequent ease with which additional 
details can be compiled. The labor involved in increasing 
the classification when the returns are tabulated mechanically 
is far less than when compiled in blotters. The number of 
cards determines the time required for mechanical tabulation, 
and the number of cards does not increase proportionately to 
the number of items in the classification. 

Up to the present, the results obtained by mechanical tabu- 
lation have been disappointing. It is not known whether this 
is due to inadequate equipment, to a lack of proper checks as to 
accuracy, or to a failure on the part of the New York officials to 
realize fully the data required by the Bureau of Foreign and 
Domestic Commerce. It is hoped that the difficulties can soon 
be overcome, for mechanical tabulation seems to be the most 
practical means of increasing the timeliness of our publications 
without sacrificing important details.* 


* Substantial progress has been made since this paper was written, through closer cooperation between 
the Bureau and the customs officials. 
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CLASSIFICATION, 


With the increasing use of commercial statistics by business 
men, great emphasis is placed upon the need of specific 
information. To be of value, returns must be given in greater 
detail. The business man is interested in a particular line, 
and finds of little or no help returns that combine his products 
with those of several related lines. With every increase in 
the classification, there is greater liability to error. The 
entry that describes merchandise sufficiently to determine 
the proper rate of duty is likely to be passed, even though 
the statistical sub-class is not shown. Many of the errors 
disclosed by the former test were due to this cause. In the 
interest of accuracy, therefore, it is out of the question to 
expand materially the import classification until provision is 
made for a preliminary statistical comparison of the entry with 
the invoice. 

The greatest need for an expansion of the classification is 
found in the case of exports. The most detailed classification 
of exports now covers less than 600 items, while in the imports 
for consumption there are about 3,000 distinct items. The 
chief preventive of an increase in the number of items is the 
indefinite character of export declarations. So many articles 
are described merely by general terms that it is out of the 
question to separate articles frequently of much commercial 
importance. 

Defects in the present classification, aside from its incom- 
pleteness, are the incomparability of the import and export 
schedules and the failure to conform to current commercial 
terms. The latter defect is due to the preservation in the 
tariff of many terms now obsolete, and the necessity of having 
the statistical classes follow closely the tariff items. 

The whole subject of classification demands most careful 
investigation and the Bureau is planning to undertake this 
task in codperation with commercial organizations throughout 
the country, as soon as the success of mechanical tabulation 
is assured. It is apparent that it would be unwise to study 
this question until the limits fixed under the new system can 
be ascertained. 
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PRESENTATION OF RESULTS. 


The best method of presenting statistical results is par- 
ticularly a subject on which the advice of this Association 
would be of the greatest value. Statistical reports continue 
too long to follow the same form after the conditions that 
first determined that form have passed away. 

The statistical year is still the fiscal year extending from 
July 1 to June 30. This seems a relic from the period when 
commercial statistics were instituted for the information of 
the government. Now that they are no longer regarded as 
solely or even chiefly of interest to official classes, the period 
to which they relate should be that most convenient and 
least confusing to the public. 

The business year differs greatly from industry to industry 
and even from establishment to establishment. So far as 
I have been able to ascertain, the calendar year, more largely 
than any other, is used for business accounts. This practice 
has been intensified since the enactment of the income tax. 
Census returns of manufactures are collected chiefly for the 
calendar year. The calendar year is the period for which 
commercial statistics of most foreign countries are published. 
The use of any other period tends to confusion since it is 
impossible in all references to describe the period as “year 
ending June 30.” 

It may be urged in favor of the present fiscal year as a 
period for commercial statistics that it coincides more nearly 
than the calendar year with the natural or crop year. The 
returns of wheat exported during the year ending June 30, 
1915, for example, cover approximately the crop harvested in 
1914, while on the calendar year basis exports from that crop 
would be divided over two distinct years. With the increasing 
industrial character of the United States, however, this con- 
sideration becomes of less and less importance. The great 
users of commercial statistics are the manufacturers and 
traders rather than the farmers. It would always be desirable, 
I take it, to include in the introduction or as an appendix to 
the annual statistical report a statement by fiscal years, or 
better by crop years, of the trade in several of our staple crops. 
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The gain in clearness and in comparability with census 
statistics and foreign commercial statistics is sufficient in my 
judgment to render a change to the calendar year highly 
desirable. To effect this a change in law is necessary. 

What is generally understood by the term “imports”? 
Legally, an article is imported when landed, whether for 
immediate consumption or for storage in bonded warehouses. 
From an economic point of view, however, bonded warehouses 
may well be regarded as foreign territory. The door of the 
bonded warehouse is really the economic frontier of the 
country. 

Since the United States is not a large reéxporting country, 
the difference between “imports” and “imports for consump- 
tion” is largely one of time. The instances in which goods 
are exported from warehouses are few as compared with the 
instances in which after the lapse of time goods are entered 
for consumption within the country. 

Perhaps the distinction is most clearly brought out by an 
illustration. While the last tariff act was under discussion 
wool in large quantities was landed at our ports and stored 
in bonded warehouses until December 1, 1914, when it could 
be withdrawn without payment of duty. Was such wool 
really imported when it was landed or when it was removed 
from the warehouse? 

On the export side we have a clear distinction between 
domestic exports and foreign exports. On the import side 
imports for consumption are most nearly comparable with 
domestic exports, yet not fully comparable, since free goods 
are not generally warehoused and may be entered for con- 
sumption although intended for reéxportation. To be strictly 
accurate, dutiable imports for consumption should be com- 
pared with domestic exports and free imports with domestic 
and foreign exports combined. 

I am in favor of adopting as the basis for the statement by 
countries imports for consumption instead of imports—first, 
because imports for consumption correspond more closely 
to the economic concept of imports; secondly, because they 
are more comparable, at least in the case of dutiable goods, 
with domestic exports; thirdly, to facilitate comparison. with 
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foreign statistics; and last, to avoid the confusion resulting 
from two sets of returns, the distinction between which is not 
generally understood, while the difference in most cases is 
too small to have any real significance. 

How far is it desirable to continue the distinction between 
‘free’ and “dutiable’’ imports and foreign exports? In the 
case of foreign exports, it can be of no interest to the reader 
to know that any particular article would be free or would be 
dutiable if it were imported. At a time of tariff change, the 
distinction is really confusing. If “free foreign exports” means 
anything to the reader, it means that the article shipped 
abroad was admitted free when it was imported. Yet an 
article subject to duty when imported under a preceding 
tariff would be recorded as free if reéxported after the article 
had been transferred to the free list. 

The distinction seems of little value even in the case of 
imports by countries. In a country statement, the reader 
is interested in knowing the commercial movement of the 
article irrespective of its tariff treatment. The reader would 
find more convenient, I am sure, a statement of flax imported 
for the whole of the fiscal year 1914, than the two statements 
published in Commerce and Navigation showing the imports 
separately under the Payne-Aldrich and the Underwood Acts. 

The detailed statement of imports for consumption shows 
not only whether articles are free or dutiable, but the rate 
and amount of duty on each item. This one table seems 
sufficient for showing the tariff treatment of goods. To lump 
together free articles and articles dutiable at 5 per cent. 
seems no worse than to group articles dutiable at 5 per cent. 
and 100 per cent. 

As far, however, as the Bureau has felt justified in going, 
is to eliminate the distinction in foreign exports. This was 
done on July 1, 1915. If approved by appropriate Con- 
gressional committees, by business organizations, and by 
leading statisticians, the distinction will be discontinued 
likewise in the monthly returns and in the statement by 
countries in the annual report. 

Is the basis of valuation for imports correct? This country 
stands with a minority of the leading nations in showing the 
3 










































30 American Statistical Association. [30 


value in the chief markets of the foreign country where 
purchased. Freights, commissions, and other non-dutiable 
charges are excluded. As a result, our valuations are not 
comparable with those in the United Kingdom and most 
other European countries where both exports and imports 
are valued at the national boundary. 

Perhaps the most striking instance of the unfortunate 
result of our method of valuation is seen in the import prices 
of rubber. Notwithstanding the improvement of plantation 
rubber, Para rubber is still quoted at a slightly higher price. 
In Brazil, however, there is a heavy export duty, which 
constitutes an important element in the price. This duty 
is not included in our statistical valuation with the result that 
the value of India rubber imported from Brazil during the 
fiscal year 1914 averaged only 40 cents a pound, while the 
import value of that from Ceylon averaged 60 cents a pound. 

From a statistical point of view, the valuations should 
represent the value at the frontier—in the case of exports, 
f. o. b. values, in the case of imports, c. i. f. values. The 
change suggested, however, can not be effected without grave 
inconvenience so long as our ad valorem duties continue to be 
based on foreign values. 


COMPARABILITY OF STATISTICS.* 


That the statistics of foreign trade of different countries 
are far from being comparable is generally recognized, but 
few realize the extent to which such incomparability exists. 
Four of the causes responsible for this condition are: (1) 
Varying definitions of the terms “imports” and ‘‘exports’’; 
(2) different methods of determining weight and value; (3) 
inaccurate declaration of origin and destination; and (4) 
differences in classification. 

Varying Definition of “Imports” and “Exports.” Attention 
has already been called to the distinction in most continental 
countries between “special commerce” and “general com- 
merce.” International comparisons are usually based on 
“special” imports and exports. Discrepancy is often caused 


* The discussion of international statistical comparisons is based on my report on Uniform Classifi- 
cation of Merchandise, published by the International High Commission, Pan-American Financial Con- 
ference, 1915. 
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by the inclusion in some countries of imports of raw materials 
for reéxportation in manufactured form, and similarly by 
the inclusion on the export side of the articles so manufactured 
and reéxported, while other countries exclude both these 
classes. 

Different Methods of Determining Weight and Value. While 
in general the weight shown statistically is intended to 
represent net weight, there are numerous exceptions to this 
rule. In the case of value the resultant discrepancies in 
commercial statistics are much more apparent. In the 
majority of countries the effort is made to show the value of 
exports when they leave the country and the value of imports 
when they reach the customs frontier, inclusive of freight 
and insurance, but exclusive of import duty. The United 
States is an exception since, in the case of imports, the foreign 
value (f. o. b. port of lading) instead of the value on arrival 
(c. i. f.) is prescribed by law. Freight charges are not, as a 
rule, sufficient to cause a marked discrepancy, but the exclusion 
of certain non-dutiable charges, such as export duties in the 
country of origin make our statistics of, say, imports of 
Brazilian rubber incomparable in point of value with the 
British statistics of imports of the same commodity. 

Inaccurate Declaration of Country. The exports of raw 
cotton from the United States to Germany in the calendar 
year 1913, according to our own returns, amounted to 1,000,000 
bales more than the German returns record. Russia, on the 
other hand, credits this country with more than twice the 
amount that our statistics show. The large transshipment 
trade through the free port of Hamburg and other German 
ports explains the first of these discrepancies. Shipments 
declared for Hamburg, without indication of any further 
destination, are of necessity recorded in our returns as exported 
to Germany, while in the German returns only the cotton 
entered for consumption is recorded. In the case of Russia, 
the reason for the discrepancy is much the same. Our com- 
mercial relations with that country are largely indirect, and 
as a result large quantities of American cotton for Russian 
consumption are shipped through other European ports, 
largely for account of firms located in such ports. Such ship- 
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ments have to be recorded in our returns as exported to the 
countries in which the transshipment ports are located. If 
in the Russian returns all the cotton imported could be 
traced back to its country of origin, the discrepancy would 
undoubtedly be much larger. 

As a general rule, import statistics are more trustworthy 
than export statistics. In the case of exports, the ultimate 
destination of the goods is frequently unknown; while in the 
case of imports the country of origin, although sometimes 
difficult to trace, can usually be ascertained if sufficient effort 
is made. 

Differences in Classification. The primary basis of classi- 
fication is sometimes found in the origin of the product or 
its degree of manufacture, as in France; sometimes, as in most 
South American countries, the raw materials and their various 
manufactured forms are grouped together in great classes, 
such as “textiles”; sometimes, as in Germany, both these 
divisions are made; sometimes the articles are arranged in 
alphabetical order. The component material determines the 
classification of articles in some tariffs, while in others regard 
is had to the use of the article. Commercial statistics follow 
the tariff in practically all countries and follow it slavishly 
where commercial interests are not sufficiently organized to 
demand additional details. Statistical classification is so 
intricate and so varied that international comparisons are 
often impossible and always liable to error. 

A most striking illustration of apparent discrepancy in 
statistics due to differences in classification is found in the 
shipments of pumps from the United States to Cuba. In the 
fiscal year ending June 30, 1914, the American returns recorded 
a value of $291,350 for “pumps and pumping machinery” 
destined to Cuba; while the Cuban returns show imports 
from the United States of pumps worth only $19,631. 

A careful examination of the Cuban tariff and customs 
decisions brings out clearly the reason for the apparent 
discrepancy between the two sets of statistics. The item 
described as “pumps” in the Cuban statistics doubtless refers 
to the phrase “steam pumps” in tariff No. 218. But even 
those, if intended for use on farms or in sugar factories, are 
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admitted at greatly reduced rates of duty under the head 
of “Agricultural machinery and implements” (No. 216) or 
“Machinery and implements for sugar plantations’ (No. 215). 
The vast majority of the pumps imported are undoubtedly 
declared for customs purposes under one of these two classes 
and appear under the corresponding item in the statistics. 
Pumps other than steam pumps not intended for use on 
farms or plantations are classified for duty purposes, and 
undoubtedly for statistical purposes, under tariff No. 226, 
“Machinery and apparatus not specified.” 

This instance should not be construed as reflecting in any 
manner on the accuracy of the Cuban returns. Without 
doubt numerous cases could be found in the statistics of the 
United States, where, owing to differences in classification, 
some articles would appear to be understated in comparison 
with the returns of other countries. The illustration from 
the Cuban statistics has been cited merely to emphasize 
the need of greater uniformity in classification, if general 
readers are not to be misled. 

The adoption of a uniform classification would do much to 
make the statistics of different countries more comparable. 

As far back as 1869, the International Statistical Congress 
advocated uniform classification. The International Customs 
Conference held in Paris in 1900 went carefully into the 
subject, and recommended that the various countries unite 
on a common statistical classification to cover only the most 
important articles, which would serve as a basis for inter- 
national statistics, in addition to the ordinary statistics 
published by each country, according to its own classification. 
The International Statistical Conference of 1910 at Brussels 
drew up a tentative classification for this purpose, which was 
referred to the various governments represented for further 
consideration. With few amendments, this classification was 
adopted by the International Statistical Conference of 1913 
at Brussels and intorporated in a convention, instituting the 
International Bureau of Commercial Statistics and providing 
for the annual publication by that bureau of the imports and 
exports of each of the contracting countries. The United 
States was not represented officially at these conferences. 
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The first step had thus been taken toward statistical 
uniformity when the European war broke out. It is to be 
hoped that upon the conclusion of peace the convention will 
be renewed. 

CONCLUSION. 

I have aimed in this paper to bring clearly before you the 
fact that a serious problem, worthy of your most careful con- 
sideration, is involved in commercial statistics. I have 
pointed out some of the differences between the British sys- 
tem, which we inherited, and the system on the Continent. 
For greater accuracy in respect to exports, more stringent 
regulations have recently been prescribed. Greater accuracy 
in imports can best be obtained by a preliminary statistical 
comparison of the entry with the invoice. Timeliness and 
fullness of detail are of great importance; means of improve- 
ment along these lines are now being worked out. In the 
presentation of results, I am in favor of adopting the calen- 
dar year as the statistical period, of showing by countries 
imports for consumption instead of general imports, and of 
discontinuing the distinction between free and dutiable goods 


except in the detailed statement of imports for consumption. 
To lessen the serious incomparability that exists between the 
commercial statistics of different countries, the first step has 
been marked by the establishment of the International Bu- 
reau of Commercial Statistics at Brussels, which unfortunately 
was prevented from starting its work by the outbreak of the 


war. 
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THE MORTALITY OF OUR PUBLIC MEN. 


Berne A StuDy OF THE MORTALITY OF THE PRESIDENTS, VICE 
PRESIDENTS, SENATORS AND REPRESENTATIVES, OF THE 
Unirep States COMPARED, WITH INSURED LIVES, AND 
OTHERS.* 


By Irvine Fisuer, Professor of Political Economy, Yale University. Chair- 
man of the Hygiene Reference Board of the Life Extension Institute. 


This paper is primarily astudy of the mortality of the Senators 
and Representatives of the United States. As preliminary to 
this study, however, we first record the facts as to the longevity 
of the Presidents and Vice Presidents of the United States. The 
number of cases in the last two groups is too few, of course, to 
enable us to make any safe statistical generalizations. The fol- 
lowing table gives the facts individually as to our Presidents: 


LONGEVITY OF PRESIDENTS. 








(1) 3) ® | © ® | @ 
Name. Years Age of Actual Years) Expectation; Ratio of 
Served. President | Lived from | of Life Actual to 
when Inaug. Inaug.to | atInaug. | Expectation. 
(to Nearest | Death (to |(Amer.Exper.| (5)+(6) 

Year). |Nearest Year)| Table) (a). Per Cent. 
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. 1913 living living 

(a) The “ American Experience table of mortality” was first published in 1868. It was constructed by 

Sheppard Homans, principally from the experience of the Mutual Life Insurance Co. of New York. It 

has been, for a long time, the common standard for life insurance companies’ calculations and for statis- 
tical comparisons, although it represents a heavier mortality than that of present insurance experience. 


* Paper presented at the annual meeting of the American Statistical Association, Washington, D. C., 
December 29, 1915. 
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The longevity of each President is reckoned from the date 
of inauguration—that is, from the time of his first being Presi- 
dent. Thus Washington became President at 57 years of age 
when the “expectation” of life, according to the American 
Experience table, was 16 years. He actually lived, however, 
only.11 years instead of the 16. That is, he lived only 11/16, 
or 69 per cent., of his expectation. John Adams, on the other 
hand, lived after inauguration 29 years, which was 2.23 times 
his expectation of 13 years. 


GREATEST LONGEVITY. Least LONGEVITY. 


John Adams (223) Harrison (the first) (1) 
Madison (180) Garfield (2) 

Jefferson (167) Taylor (8) 

J. Q. Adams (153) Polk (18) 

Van Buren (139) Lincoln (21) 

Jackson (123) McKinley (22) 
Fillmore (120) Arthur (25) 


The long-lived Presidents all belonged to the first half of 
the list and the majority of the short-lived ones belonged to 
the second half. These include the three assassinated Presi- 
dents, Lincoln, Garfield, and McKinley. If we group these 
deceased Presidents under four successive periods, approxi- 
mately equal, we have the following table in which the Vice 
Presidents are also included: 


RATIO (PER CENT.) OF ACTUAL TO EXPECTED LONGEVITY BEYOND INAUGURATION. 








| 
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The table shows that the longevity of our’ Presidents, 
omitting the three still living, is only 82 per cent. of that 
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“expected” according to the table, which, in turn, is less than 
that among insured lives of the present time. Even if we 
omit the assassinated Presidents, Lincoln, Garfield, and 
McKinley, the longevity of the remainder is still only 93 per 
cent. of that expected by the American Experience table and 
less than two thirds the expectation of the insured lives of 
today. We note also that the longevity of our Presidents 
seems to be diminishing with the increasing complexity of 
modern life in Washington. Their average longevity in the 
four successive periods was 156, 84, 75, and 45 per cent. respec- 
tively, or, omitting the assassinated Presidents, 156, 84, 84, 
and 68 per cent. We find the same apparent tendency 
among the Vice Presidents. It is also interesting to note 
that the Vice Presidents seem to live out a smaller fraction 
of their expectations than the Presidents, excluding the influ- 
ence of assassinations. This fact (if it be a significant fact 
rather than an accidental incident in so small a number of 
lives) would suggest that the official social and convivial life 
at Washington is a greater life-shortener than the heavy re- 
sponsibilities of office. 

The five Presidents of Yale University, for substantially 
the same period as that of the above table, show a longevity 
equal to 137 per cent. of their expectations. The consistent 
conformity of all the results to the hypothesis that a “simple” 
life is a long life and that a “complex” life is a short one is at 
least striking. 

But as already emphasized, the number of lives in all three 
lists (only 50 in all excluding duplications) is so small that any 
statistical conclusions whatever, without confirmatory evi- 
dence, would be dangerous. 

We turn now from these preliminary remarks on Presidential 
and Vice Presidential lives to the lives of our Congressmen— 
Senators and Representatives. Here, fortunately, we have 
enough lives, about 7,500, to make the results of undoubted 
significance. 

In this study I have been fortunate in having the assistance 
of the New York Life Insurance Company to which I am 
indebted for its courtesy in permitting the clerical work to be 
done in its offices. I am also greatly indebted to Mr. Arthur 
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Hunter, its Actuary, for his assistance and criticism at every 
stage of the work. 

The method employed has not been that of expected longev- 
ity used above, but that of expected mortality. This makes 
it possible to include the influence of the several thousand 
lives of the Congressmen still living. The mortality of the 
American Experience table was used here also as a standard 
of comparison, or measuring rod. Although, as already stated, 
this early table does not agree with the mortality experienced 
at present, either by the insurance companies of today* or 
among the general public, it still serves as a convenient basis 
in terms of which any actual mortality may be expressed in 
percentages.t 

The chief data for this investigation were obtained from the 
Biographical Congressional Directory, and the necessary facts 
relating to nearly 7,500 Congressmen were entered upon in- 
dividual cards. As the Congressional year dates from March 
4, it was found convenient to carry the observations up to 
March 3, 1912, at which point they were closed. 

In order to discover the effect of Congressional life on 


mortality, the following table was constructed: 


* Modern experience averages about 25 per cent. less than the American Experience table. The con- 
trast is more marked for the earlier than for the older ages. 

+ Thus if (for a particular year of age) the actua! death rate is half the death rate expected (for that par- 
ticular year of age) according to the American Experience table, and if the same were true for each other 
year of age, we would say that the actual! mortality is half of the expected. Usually, of course, the ratios 
of actual to expected death rates will be somewhat different for different years of age. In that case an 
average of the different ratios, duly weighted, is struck. To take a specific example, we find that out of 
398 Congressmen (entering the 15 Congresses ending March 3, 1911 and being 45 to 49 years of age on 
entering), the actual number who died in the second year after entering was 7 and the number erpected to 
die out of 398 was, according to the American Experience table, 4.94. Therefore the ratio of actual to 
expected deaths (in this second year) was 7+4.94=1.41, or 141 per cent. In the same way, the number 
actually dying in the tenth year out of 275 then surviving was 3 as against 5.47 expected out of 275. The 
ratio of actual to expected is, in this case, 3+5.47, or 55 per cent. In this same way the actual and ex- 
pected deaths are taken, not only for the second and tenth years, but for each year involved, until all have 
passed from observation (either by death or by surviving to March 3, 1912, at which date all observations 
closed). The average ratio for all these years is then found by dividing the total deaths (159) by the total 
of the expected (137), giving 159+137=1.16, or 116 per cent., as the ratio of actual to expected for the 
group of Congressmen in the entire category considered. 

t Except for the cases mentioned below, where the record was not complete, the investigation covered the 
entire history from date of entering Congress until death, or until March 3, 1912. The date of birth was 
required in order to determine the age on first entering Congress. For some Congressmen this information 
was not given in the Directory. The number of such cases was small (785) and sufficient accuracy was 
obtained by assuming that they entered at an average age. In other cases the Directory did not trace the 
history of the Congressman after his retirement from Congress. These cases were not large in number 
and were included in the investigation from the date of first entering Congress to the date of last retirement 


from Congress. 
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SHOWING THE MORTALITY SOON AFTER ENTERING CONGRESS AND LATER, DIVIDED 
IN ALL INTO FIVE PERIODS OF LIFE, NAMELY, A PERIOD OF TWO YEARS COVERING 
THE (FIRST) CONGRESSIONAL TERM; A PERIOD OF EIGHT YEARS;,THE SECOND 
DECADE AFTER ENTERING; THE THIRD DECADE; AND THE REMAINDER OF LIFE. 


(All Congresses, ending March 3, 1911.) 








Number of Years Elapsed Since First Actual Expected 
aa Deaths. Deaths. Expected Denti. 


Ratio of Actual to 
Per Cent. 





| 
114 94. 59 
824 ' 99 
1,329 247. 107 
1,360 344. 101 
1,506 ,028 . 74 








The above table shows strikingly that Congressmen had a 
low mortality immediately after entering Congress, but a 
greatly increased mortality as the years passed by, reaching the 
maximum in the second decade after entering Congress, after 
which there was a decrease. In the first period, of two years, 
the mortality is only a little over half of the expected by the 
American Experience table and somewhat less than the ex- 
pected if more modern tables had been used. After two 
years (or one Congressional term) it almost reaches and during 
substantially the next three decades exceeds, the expected, 
and after that time it falls back to three fourths of the ex- 
pected. 

These figures of themselves give no proof, of course, of what 
causes are at work. They, however, fit into the following 
hypotheses: (1) Congressmen are a select group having unu- 
sual vitality, and therefore a low mortality at the outset; (2) 
Congressional life with its responsibilities, heckling, excite- 
ments, worries, indoor and sedentary life, late hours, dining, 
wining, and other unhygienic conditions makes a severe drain 
on this vitality, showing itself in a gradually increasing mor- 
tality; and (3) some Congressmen contrive to avoid or to 
correct these unhygienic conditions and cause a partial return 
toward the original low mortality, after their less careful 
colleagues have died. At any rate the cardinal fact is clear 
that some cause or causes connected with entering Congress 
tends to kill Congressmen. They enter with more than the 
average vitality and after a single term of office possess less 
than the average vitality. 





40 American Statistical Association. [40 


The same conclusion, namely that Congressional life sets, 
for some cause, a killing pace, is drawn from the following 
table: 


MORTALITY OF CONGRESSMEN ACCORDING TO LENGTH OF SERVICE, NAMELY: (A) 
6 YEARS OR LESS, (B) MORE THAN 6 YEARS IN PUBLIC SERVICE. (a) 


(15 Congresses, ending March 3, 1911.) 








Age on Retirement from Congress. 





Length of Service. 


l 
All ages. | Under 50. | 50-59. | 60 and over. 








6 years and under 97 112 103 74 
Over 6 years 120 103 124 124 








(a) This investigation is confined to the group of 15 Congresses ending in 1911. Public Service includes 
not only service in Congress, but also any subsequent service as President or Vice President, of the United 
States, Cabinet Officer, Governor of a State or Ambassador to a foreign country, and similar positions under 
the Southern Confederacy. For this study Congressmen were entered in the investigation after the number 
of years in Public Service pertaining to each had been completed. Thus the mortality comparisons for a 
man who entered Congress in 1880 and had twenty five years of Public Service ending 1905, began with 
1905 and not with 1880. 


The above table shows that, in general, those who have 
been in Public Service the longer time have a mortality of 120 
per cent. as compared with 97 per cent. for those who have 
served the shorter time. This contrast is the more marked 
the older the men when retiring from Congress. Among those 
retiring at sixty years of age or older the ones who keep in 
Public Service the longer show a mortality of 124 per cent. as 
contrasted with 74 per cent. for those who have served the 
shorter time. Thus the killing pace of public life is more kill- 
ing to the older men than to the younger.* 

The following table (by years elapsed since retirement 
instead of by ages of Congressmen) was made to throw further 
light on the subject. It is confined to the last fourth of our 
Congresses. 


*In fact, as the first column shows, for those retiring before the age of 50 the long service men show a 
slightly lower mortality than the short service men. This may be the effect of selection. It is probable 
that in general only the hardier men either can or will choose a long career of Public Service. Everyone 
knows that the strain of professional life often forces men to retire; some of these men undoubtedly have 
died soon afterwards. The existence of this selective influence emphasizes all the more the main conclu- 
Sion that the longer the public service the greater the mortality. Moreover, somewhat apart from vol- 
untary withdrawal from an extended public career on the part of those who find they cannot keep the 
pace, the contrast between the.mortalities of the two groups would be still greater if there were any way 
of transferring from the shorter service group to the longer service group, those who died before the 6 
years were up, but who, had they lived, would have been classified in the long term group. 
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FIFTEEN CONGRESSES ENDING MARCH 3, 1911, OBSERVED FROM DATE OF LAST 
RETIREMENT FROM CONGRESS, 


(Ratio (per cent.) of Actual to Expected Deaths.) 








Number of Years from Retirement. 





Length of Public Service. 
1-10. Over 10. 


| 





| 
6 years and under 105 89 
Over 6 years 128 104 











The above table shows the same contrast—higher mortality 
for the men who served over 6 years as compared with those 
who served less, 7. e., 128 per cent., as contrasted with 105 
per cent., and also 104 per cent., as contrasted with 89 per 
cent. Incidentally, the table also shows that the adverse 
influence of public life is, as might be expected, felt mostly 
soon after retirement. 

In the first decade after retirement the mortality is much 
higher than in the next decade as a comparison of the two 
columns shows. This may be due largely to the fact that many 
retire on account of ill health, while others may lose health as 


a consequence of defeat. Again, as already observed, those 
who survive the first 10 years after retirement are presumably 
those who have been able to avoid, or counteract the worries 
and bad hygiene which have killed off their colleagues.* 

Thus far we have considered Congressmen as a single group. 
But the same conclusions apply separately to different periods 
in our national history, as the following table shows: 


RATIO (PER CENT.) OF ACTUAL TO EXPECTED DEATHS. 








Group of Congresses Ending 
Number of Years Elapsed Since All 
First Entering Congress. | ne | Combined. 
5 








94 91 
119 116 y 107 
115 110 | 101 

85 85 74 











* The reason why the first table giving the mortality according to time elapsing since entering Congress 
shows a decided fall in mortality only after the 30 year mark, while this table shows a decided fall after 
the 10 year mark is clear, viz.: in the last table the years are reckoned from a later date than the first, 
i. ¢., from time of retirement instead of from time of entrance. In the former table those in the second 
and even the third decade after entering Congress, include many who had not yet retired. 
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The first group consists of the Continental Congresses and the 
first 1o regular Congresses ending with March 3, 1821, and the 
other three groups, each of 15 Congresses, ending respectively 
March 3, 1851, 1881, and 1911. The individual cases were 
classified in the four groups according to the date of first enter- 
ing Congress. It will be observed by following the eye down 
any one of the columns of the table that the mortality always 
rises from the first to the second decade after entering Con- 
gress and falls thereafter, especially from the third to the 
fourth decades. 

The above table also affords an opportunity to compare one 
historical period with another, if the eye is run through it 
horizontally instead of vertically. The most striking results 
of such comparisons are the lower mortality of the last two 
groups of Congresses as compared with the first two. The low 
mortality of the third group seems especially remarkable. 

For historical comparison, however, the best data are those 
in which the mortality is presented by the attained ages of the 
Congressmen as in the following table, which for the present 
purpose should be read vertically: 


RATIO (PER CENT.) OF ACTUAL TO EXPECTED DEATHS BY ATTAINED AGES. 








All Under | 60 and 
Congresses. Ages. 40. 40-49. 50-59. | over, 





Continental Congresses and 16 regular Con-| 
gresses ending Maxch 3, 1821 1 

15 Congresses ending March 3, 1851 135 

15 Congresses ending March 3, 1881 97 





i5 Congresses ending March 3, 1911 98 








In this table we note: (1) that, in general, there has been 
an improvement in mortality from the earliest period of our 
history to modern times, the first two groups showing 100 
per cent. each and the last two, 79 and 92 respectively; (2) 
that for the oldest age group—those dying over 60 years of 
age—there has been, generally speaking, no improvement, the 
figures being 91, 91, 74, and 91 per cent.; (3) that the Con- 
gresses of the third period of our history had an exceptionally 
low mortality, especially for the older ages. 
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It seems difficult to account for the exceptionally low mor- 
tality in the group of Congresses from 1851 to 1881. Probably 
there are several reasons, such as: (1) the temporary with- 
drawal (about 1861-1867) of the Southern contingent of 
Congressmen because of the Civil War (the insurance com- 
panies have experienced a higher mortality in the South than 
in other sections of the country and the statistics given below 
show the same contrast for Congressmen); (2) the stricter 
standard of living which prevailed during war time; (3) the 
inclusion in Congress of a larger proportion of men of “ plain 
living and high thinking” during the period of and following 
the Civil War. The last named factor may account for the 
special superiority of the Congresses of the third period in 
respect to the older ages at which time the “wear and tear” 
diseases chiefly enter into mortality. 

As has been previously stated, the expected deaths in the 
tables of this paper have been calculated by the American 
Experience table, which table shows a much higher death rate 
than is experienced by American insured persons at the present 
time. For instance, the present ratio of actual to expected 
deaths among the insurance companies of this country is 
about 75 per cent. of the American Experience table. Policy- 
holders, however, have passed a medical examination, which 
is not the case with Congressmen. It is necessary, therefore, 
to turn to some other records in order to determine approxi- 
mately what relationship to the American Experience table 
the mortality among Congressmen should have. In the 
Transactions of the Actuarial Society, Vol. X, there appears an 
analysis by Mr. E. B. Morris of the mortality experienced 
among Yale graduates.* 

In order that a more detailed comparison with the mor- 
tality experience of Yale graduates may be made, the following 
tables have been prepared. 

They show the mortality of Congressmen and the mortality 
of Yale graduates as compared with the American Experience 
table. 


* The figures of Mr. Morris are, eo far as I know, the only figures for any representative class of the 
population extending continuously from the eighteenth century through the nineteenth. 
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RATIO (PER CENT.) OF ACTUAL TO EXPECTED DEATHS. 








Attained Ages. 





60 and 
er. 


Under | 40-49. | 50-59. 
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31 Congresses ending March 3, 1851 139 
Yale ae 1792 to 1849 of the Academic) | | - 








RATIO (PER CENT.) OF ACTUAL TO EXPECTED DEATHS. 








Attained Ages. 





| 
40-49. | 50-59. 





30 Congresses ending March 3, 1911 

Yale Graduates 1850 to 1900 of the Aca-) 
demic Dept., Graduates 1852 to 1901 of 

| Sheffield Scientific School, and Graduates 
1843 to 1901 of Law School 








The lower mortality of the Yale graduates is clearly brought 
out in the foregoing comparison.* 

As to historical trends we may note such for the mortality 
of Yale graduates by taking the historical groups worked 
out by Mr. Morris. These extend back of our national 
history. The chief groups are three, covering substantially 
the eighteenth century and the two halves of the nine- 
teenth in the following divisions: (1) the graduates 1701- 
1791; (2) the graduates of the Academic Department 1792- 
1849; (3) the graduates of the Academic Department 1850-1900; 
the graduates of the Sheffield Scientific School 1852-1901; and 
the graduates of the Law School 1843-1901. 

The ratios of actual to expected deaths (according to the 
American Experience table) for these three groups were: 
94, 86, and 76 per cent., respectively. It is evident from these 
figures that there has been a continuous improvement in 
mortality, as was the case among Congressmen. We also 


* The Yale graduates of the medical school have not been included in the above tables. The experience 
in regard to these graduates had not been subdivided in the form desired for the above comparison. Al- 
though the mortality among medica! graduates was somewhat higher than among the other graduates, the 
relative number of the medica! graduates being small, their exclusion does not sensibly affect the com- 
parison. 
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note for Yale graduates that there is an improvement as be- 
tween the two periods for all ages except “60 and over” for 
which, on the contrary, there has been an increase of mortality, 
namely from 75 to 85 per cent.* 

The recent cessation of improvement in middle age mor- 
tality and in some cases even the increase of mortality after 
middle age is a fact we encounter at almost every turn. It is 
even observable in insured lives in spite of improvements in 
the rigor of medical selection, especially for the older ages,t 
and in the classes constituting policy holders. The great 
medico-actuarial investigation conducted under Mr. Arthur 
Hunter showed that mortality at ages 60 and over “has 
shown no distinct improvement.” For the three succes- 
sive periods 1885-92, 1893-1900, 1901-08, the figures were 
91, 98, 93 (based on a special table of mortality).[ The 
tendency is, in fact, less observable among Congressional 
lives than in other quarters, owing probably to the fact that 
public men are today held more strictly to account for their 
personal conduct than formerly, when laxity of various kinds 
was condoned. 

I close this paper by a geographic comparison of Congress- 
men from the Southern, Eastern, and Western sections § of the 
United States. 

* Morris’s figures show, for the higher ages (above 55), a decided retrogression. The mortalities for ages 
over 45 were: 
(Dates Exact for Academic Department and Approximate for Others.) 








Ages. 





76 and Older. 





74 
81 
211 








t See Eugene L. Fisk, M.D., “Force of Adverse Selection among Entrants at the Extremes of Life,” 
Proceedings Assoc. Life Ins. Med. Directors, October 24, 1907. Pp. 129-170. 

t See Medico-Actuarial Mortality Investigation, Vol. I, Actuarial Society. New York, 1912. 

§ In the Southern states were included Virginia, North Carolina, South Carolina, Georgia, Florida, Ken- 
tucky, Tennessee, Alabama, Mississippi, Arkansas, Louisiana, Oklahoma, and Texas. The Eastern states 
for this purpose were considered to be Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, 
Connecticut, New York, New Jersey, Pennsylvania, Ohio, Indians, Illinois, Michigan, Wisconsin, Dela- 
ware, Maryland, West Virginia, and the District of Columbia. The remaining states were classified as 
Western. 

4 
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The results of this investigation based upon the group of 15 


Congresses ending in 1911 are as follows: 
Ratio (per cent.) 


Southern 
Eastern 


The foregoing is in conformity with the experience of insur- 
ance companies—namely, that the Southern states have the 
highest mortality, and the Western states the lowest, while 
the Eastern states represent about the average mortality 
throughout the United States. 

The results of this investigation may be summarized in the 
following statistical generalizations: 

1. The mortality of Congressmen for the two years immedi- 
ately after entering Congress has been low, being very much 
lower than that of the American Experience table and mate- 
rially lower than the mortality of Yale graduates from 1792 
on. 

2. The mortality of Congressmen in the next eight years of 
life was much higher, being about equal to that of the Ameri- 
can Experience table and above the mortality of Yale gradu- 
ates. Again, their mortality in the next decade was still 
higher. 

3. Those Congressmen surviving beyond the second decade 
showed, in turn, a much lower mortality. 

4. Those Congressmen whose Public Service was only 6 
years or less showed a materially lower mortality than those 
whose Public Service extended beyond 6 years. 

5. The mortality of our modern Congressmen is in general 
lower than that of their predecessors. 

6. This historical improvement in Congressional mortality 
is greatest for the younger ages—in accordance with the ob- 
servations on mortality of the general population. 

7. For the ages “60 and above” there has been no improve- 
ment. This-is also in accordance with observations on the 
mortality of the general population. 
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8. The Congressional mortality during and soon after the 
Civil War was exceptionally low. 

9. This low mortality for the Civil War period was especially 
marked for the older ages. 

10. The last five conclusions (as to historical changes in 
mortality) are, in general, consonant with the results of the 
investigations of Mr. E. B. Morris for Yale graduates. (In 
the case of Yale graduates the mortality at older ages has not 
only not improved but has grown worse.) 

11. Comparing the mortality of Southern, Eastern, and 
Western Congressmen we find that of the Southerners was 
the highest and that of the Westerners the lowest, the figures 
being 100, 93, and 80 per cent. for the South, East, and West 
respectively. 

In the above generalizations no mention has been made of 
the mortality of Presidents and Vice Presidents. This seems 
to be high and to show a consistent progressive change for the 
worse; but the number of lives available is so small, compared 
with the number of Congressmen considered, as scarcely to 
justify independent generalizations. 

The foregoing generalizations merely give the facts as we 
find them without reference to their interpretation. The 
facts may seem to different people capable of different inter- 
pretations. My own interpretation is one into which all the 
facts fit perfectly and which is also in tune with the results of 
E. B. Morris’s investigations for Yale graduates and other 
studies, such as certain investigations of the United States 
Cersus and of the Life Extension Institute. This interpreta- 
tion is as follows: 

(a) Presidents, Vice Presidents, and Congressmen are @ 
select group endowed at the outset with unusual vitality. 

(b) The vitality of most of them is severely taxed and 
materially reduced by the heavy responsibilities and bad 
personal hygiene incident to a public career. 

(c) A minority escape the worst of these conditions and 
retain the major part of their natural endowment of vitality. 

(d) Bad hygiene has been more destructive than the weight 
of responsibility. This conclusion is suggested by the fact 
that the Vice Presidents suffer a greater curtailment of life 
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than the Presidents, although Vice Presidents have far less 
responsibility but spend much more time in Washington social 
life than the Presidents. It is also suggested by the fact that 
the Civil War period, with its greater weight of responsibility 
but more simple living, showed a lower mortality than the 
periods preceding and following, with less weight of responsi- 
bility, but less simple living. 

(e) Historically there has been a progressive decrease in 
those causes of death consisting of infections which kill their 
victims chiefly at the earlier ages, but a progressive change for 
the worse in those causes of death consisting of the wear and 
tear diseases (or degenerative diseases) which kill their victims 
chiefly at the later years. These opposite changes in the 
infectious and degenerative diseases would explain the im- 
provemert in mortality at the earlier ages and, on the other 
hand, the non-improvement (and in the case of the Yale 
graduates even positive retrogression) in the mortality at the 
older ages; again they would explain the marked exceptionality 
of the older ages in the Civil War period; for if it was plain 
living which explained the low mortality of that period we 
should expect the most marked influence of this factor to 
appear, just as it does, at the older ages at which the wear and 
tear mortality is chiefly registered. 

(f) The chief causes of wear and tear on the lives of Con- 
gressmen are the same as those applying to modern convivial 
social life in general; they are the causes emphasized by the 
Life Extension Institute which, through its Hygiene Reference 
Board of hygienists and scientists, has described these causes 
in its recent hand book “How to Live.” The chief causes 
emphasized are indoor and sedentary living, a crouching, 
cramping posture, late dinners, overeating, especially of nitrog- 
enous foods, such as meat and eggs, overconcentration or 
‘lack of bulk in diet, hasty eating, constipation, irregular 
jhours, lack of sleep, worry, and the use of drugs, especially nar- 
cotics like alcohol and tobacco. In short, the chief reasons 
why Congressmen shorten their lives are avoidable, being due, 
not so much to their work as to the kind of life into which 
their work leads them. 
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The damage to vitality which we find from public life is not, 
therefore, put forward as an argument against entering public 
service; nor will a knowledge of the facts probably tend in that 
direction, certainly not among those who place public interests 
above personal interests, as every public man should. But 
knowledge is power and a knowledge of the facts should enable 
us to protect our public men or enable them to protect them- 
selves, and to do so in the public interest. This can be accom- 
plished by better general health conditions in the country 
and its Capital, by better health customs and habits, by better 
health ideals, and by a more systematic application of the 
imperfect ideals already existing. 
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THE AGRICULTURAL ELEMENT IN THE 
POPULATION.* 


By Evaene Merairt, A. B., Scientific and Administrative Assistant, States 
Relations Service, United States Department of Agriculture. 


It is the function of the agricultural element in the popula- 
tion to produce the raw material to feed and clothe the nation. 
The Census for the United States does not classify the popu- 
lation according to their source of income, but in many of the 
European countries such a classification is made. The agricul- 
tural element in these countries includes those actively engaged 
in agriculture, members of their families and others dependent 
upon them for subsistence, and servants living in the house- 
hold of their masters. As far as making a study of the agricul- 
tural element in the population of the United States is con- 
cerned, we have to make it by inference, from a study of those 
who are gainfully employed in agriculture and of the rural 
population as defined by the Census: Countries that show 
not only the number employed in agriculture but the number 
“dependent” upon agriculture, offer a method of measuring 
the agricultural element in the population of those countries 
for which we have only occupation statistics. It appears that 
the percentage that the male agricultural workers makes of 
the total male workers is the best index of the relative impor- 
tance of the agricultural element in the population. This 
eliminates, or greatly diminishes the influence of the wide vari- 
ations found in the percentage of the total population that has 
reached the productive age periods, the differences in the 
participation of women in the work of the nation and their 
inclusion in occupation statistics, and also the differences in 
definitions as to when a person is gainfully employed. 

In practically all countries where the number dependent 
upon agriculture is known, they form a decreasing proportion 
of the total population. . Wherever a comparison of the male 


* Paper presented at the annual meeting of the American Statistical Association, Washington, D. C., 
December 29, 1915. 
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agricultural workers with the total males gainfully employed 
is available, the agricultural workers form a decreasing propor- 
tion of the total. Thus is released to engage in other occu- 
pations a corresponding percentage of the total workers. 
Apparently the principal reasons for this decreasing percentage 
are that the agricultural element in the population is becoming 
more efficient and that in the readjustment or changes in the 
methods of producing and distributing agricultural products, 
the agricultural people now perform a smaller part of the com- 
plete operations than was the case formerly. For example, 
cheese was manufactured in the home; now it is a factory 
product. There is a smaller proportion of meat slaughtered 
and cured on the farm than formerly. Farmers perform a 
smaller part of the hauling of farm produce to market because 
the railroads more thoroughly cover the country. 

Many persons, in calling attention to the decreasing propor- 
tion of the population living in rural districts, feel that this is a 
national calamity. Indeed if it should happen that an increas- 
ing proportion of our people were found on farms it would be a 
sure sign that our agricultural people were losing their efficiency 
and should be cause for alarm. If conditions in the United 
States were similar to those in China there would be between 
70 and 75 per cent. of the population engaged in agriculture 
or dependent on it for their subsistence, whereas in the United 
States in 1910, only 35 per cent. were so engaged. In other 
words, the agricultural element in the population of the United 
States is twice as efficient as the agricultural element in the 
population of China, to say nothing of the difference in the 
standards of living of the population of China and that of the 
United States. 

The evidence of the fact that the agricultural element in the 
population of the United States is becoming more efficient is 
abundant. The per capita crop production based on total 
population increased 30 per cent. between 1856 and 1915, 
while the percentage that the males engaged in agriculture 
formed of those engaged in all occupations decreased from 50 
to 35 per cent. in the last 30 years. In other words, we are 
producing more crops per capita and use a smaller percentage 
of our total population for the purpose. 
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As for the meat supply, the per capita production during the 
last 15 years has remained practically constant or decreased 
slightly. However, there is a decreased consumption of beef 
and mutton and an increased consumption of poultry, the 
consumption of pork remaining practically the same. It is 
the natural evolution of agricultural nations to consume 
relatively large quantities of meat in their early development, 
but as the country becomes more thoroughly settled and the 
land higher in price, the crops are consumed by the people 
direct rather than after their transformation into meat. By 
this means a larger number of persons can be supported on a 
given acreage. 

Another indication of the increased efficiency of our agricul- 
tural workers is the fact that the average number of acres of 
crops cultivated per agricultural worker is increasing and this 
increase is accompanied by an increased number of horses on 
farms per agricultural worker, and by an increase in average 
yields per acre. 

If we study that portion of the United States where there 
has been an actual decrease in rural population, we find that 
this decrease occurs principally in counties in the North- 
central, New England, and Middle Atlantic States where there 
has been a decrease in the number of farms. If we indicate on 
maps the actual decrease in farms by sizes, the decrease in 
the number of farms of between 20 and 49 and 50 and 99 
acres, will practically explain the decrease in the total number 
of farms and the consequent decrease in rural population. 
The farm management studies indicate that on these small- 
sized farms, man labor, horse labor, and agricultural machinery 
can not be used efficiently. In other words, economic com- 
petition is eliminating the unprofitable sized farms. 

It is also interesting to note the type of farm from which the 
boys and girls are leaving most rapidly. We find that where- 
ever investigations of this nature have been conducted, a 
smaller percentage of children are found at home on farms 
between 20 and 100 acres than on those of a larger size. 

There is also another change taking place in the Northcentral 
States that helps to explain the decrease in rural population. 
The absolute number of foreign born in rural districts of the 
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Northcentral States is decreasing and those of foreign or mixed 
parentage apparently have reached their maximum numbers. 
It is a well-known fact that the foreign born have larger 
families and that the native born have smaller families, and 
that as the children of the foreign born become more thor- 
oughly Americanized the size of their families decreases. 
Thus the decrease in fural population in the Northcentral 
States is due not only to a small number of farm families but 
also to smaller families. 

It is also worthy of notice that the rural population is de- 
creasing in areas where the rural telephone, codperative 
agricultural organizations, and codperative fire insurance 
companies are to be found in greatest numbers. These are 
evidences of an efficient and progressive agricultural people. 

It is a weil-accepted principle of economics that there is a 
flow of laborers from different classes of occupations and the 
different markets similar to the flow of money or gold from the 
different money markets of the world. Anything that tends 
to upset the relation between the supply and demand of labor 
in one field of endeavor sets in motion a migration from one 
part of the country to another or from one country to another. 
The relationship between the rural and the urban population 
of the United States is rendered unstable by differences in 
birth rate, death rate, and by migration. 

The following differences in the rural and urban communities 
influences the number of births. It appears that at all ages 
a larger percentage of those living in rural districts are married 
and that the difference is greatest at the youngest ages, that 
is at the ages of greatest fecundity. The average age at 
death of females in cities is much lower than that in rural 
districts, with the result that the urban woman has a shorter 
married life. That the marriage relationship is more often 
interrupted by death in urban districts is shown by the greater 
percentage of widowed persons. When ‘we compare the aver- 
age number of years married per child born, we find that the 
average for persons of the same nativity is greater in urban 
than in rural districts, but that it is lowest for the foreign born 
and increases as we approach the native born of native parent- 
age. If the population of the United States were made up 
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wholly of persons native born of native parentage, the birth 
rate in the rural districts would be 40 to 50 per cent. higher 
than in urban districts, but since the native born of native 
parentage are in the majority in the rural districts and the 
foreign born and their children in the urban districts, the 
relative birth rate appears to be about equal. 

There are changes taking place in’ the relative proportion 
of the different nativities in the rural districts that have an 
important bearing upon the future of the rural population. 
I have already mentioned that in the Northcentral States, the 
foreign born and their children apparently are either actually 
decreasing or have reached their maximum, but we find that in 
the New England and Middle Atlantic States there are less 
persons native born of native parentage in rural districts today 
than there were 20 years ago, while those of foreign birth or of 
foreign and mixed parentage are on the increase. This is 
evident not only from a study of the relative number of foreign 
born in the total rural population, but also from a study of the 
year of immigration, a much larger percentage having come to 
the New England and Middle Atlantic States in the last ten 
years than to any other geographic division where the foreign 
born are found in considerable numbers. It appears that as 
more intensive agriculture becomes profitable the foreign 
born begin to take the place of the native born whites. This 
raises the question as to whether this same evolution will take 
place throughout the whole United States as our country 
develops and our entire agricultural system takes on a more 
intensive nature. 

Another factor contributing to the migration from rural to 
urban districts is the difference in death rates. We find when 
the death rate is compared age for age, it is higher in the urban 
than in the rural districts by 10 to 50 per cent. and that the 
difference is generally greatest at those ages at which the 
largest number of deaths occur. This has an influence not 
only on age distribution and migration but upon the length of 
the working life. For example, the average age at death for 
all classes of people in 1910, is 35.4 for males in urban districts 
and 42.4 in rural districts. If we consider that the average 
age at which our population becomes productive is 15, it means 
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that those dying in the rural districts lived an average produc- 
tive life of practically 35 per cent. longer than those in urban 
districts. 

The average age for females is 37.4 and 43.3, respectively. 
Even if the average age at which those in urban and rural 
districts married were the same, the difference in the age at 
death would add over five years to the married life of those 
married. If we make a comparison of those who are native 
born of native parentage we find that the age at death for 
urban males is 31.4 and rural males 38.2, and for females 35.2 
and 40.7, respectively. This difference in the average age at 
death does not measure entirely the difference in the average 
length of the productive life in the two areas, because of the 
migration from rural districts to cities of persons who are 
above the average age of the beginning of productivity. 

Even if the birth rate for urban and rural districts were the 
same, the greater death rate in cities would result in a smaller 
percentage of those born in our cities reaching the productive 
age period. Even though at the birth there were a proper 
equilibrium between the potential supply of labor in urban 
and rural districts, when 15 years of age was reached this 
equilibrium would be upset, and it would be necessary to 
transfer some of those living in rural districts to urban dis- 
tricts to bring the supply back to the normal demand. 

If we compare the number of persons in our cities between 
5 and 14 years of age and 15 and 24 years, we find for native 
white females of native parentage that there is an excess in 
the age group 15 to 24 over the number of those 5 to 14. In 
other words, the migration of young women from rural dis- 
tricts has been sufficiently large not only to overcome the 
losses by death in urban districts, but to increase from 2 to 20 
per cent. the number between 5 and 14 years of age. We find 
the same condition true for males except that the percentages 
are not so high and that in three geographic divisions it was 
not sufficient to overcome the losses by deaths. 

This migration from rural districts appears practically to 
cease at 35 years of age, and the higher death rate in cities 
accounts for the fact that a larger percentage of those inrural 
districts survive. 
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Perhaps the most interesting feature in the migration from 
our rural districts to our cities is that the white women are 
migrating in greater numbers and that their migration begins 
at an earlier age. We find that in practically all counties there 
is an excess of males in the rural districts and when we com- 
pare by sex and by age groups the percentage of the total 
population living in rural districts we find an excess of men 
at all ages. 

However, Negro women form a striking exception to this 
statement. We find that in the South a majority of the 
counties have an excess of Negro females in the rural districts, 
the excess being due principally to an excess of females in the 
middle age groups. At all other ages the males predominate 
in the rural districts. 

The conditions in the United States are more interesting 
when compared with the diagrams and statistics relating to 
conditions in European countries. For example, if we com- 
pare the percentage of the total population dependent upon 
agriculture by ages and sexes, we find that the percentage of 
females dependent on agriculture is greatest in Austria and 
Germany up to 60 years of age. Above this year, apparently, 
the presence of old-age pensions and the classification of people 
as dependent upon an industry influences the distribution. 
In the rural districts of England and Wales we find an excess 
of males up to 15 to 20 years of age, after which there is an 
excess of females. In the rural districts of Denmark, the 
excess of females does not begin until 30 years of age is reached. 

In European countries where the agriculture is carried on by 
means of hand labor we find an excess of females in both the 
agricultural and rural population. The extensive use of 
agricultural machinery in the United States is probably the 
cause of the migration of women from rural districts. As long 
as women are employed in the fields they contribute to the 
farm income. When an agricultural machine is introduced, 
it not only takes away the field work of the farm women so 
that they become of less economic value on the farm, but it 
also makes them seek remunerative employment elsewhere. 
For example, if a machine were introduced to pick the cotton 
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of the South, the Negro women would have to seek other fields 
for employment. 

Thus it is evident that the reason for the decreasing per- 
centage of all peoples found in rural districts and the migra- 
tion of young men and women from our farms, is that as the 
agricultural element in the population becomes more efficient, 
a smaller percentage of them is needed on farms and they have 
to seek employment in the non-agricultural industries. 

The higher death rate, age for age, in urban districts depletes 
the ranks of the workers so that the rural peoples are called 
upon not only to furnish raw material to feed and clothe the 
nations, but to fill up the ranks of the city workers and to 
contribute to the supply of labor demanded by our growing 
industries. 
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TABLE I. 
NUMBER OF PERSONS DEPENDENT UPON AGRICULTURE. 
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TABLE II. 
NUMBER OF PERSONS ENGAGED IN AGRICULTURE IN VARIOUS COUNTRIES. 
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TABLE II—Concluded. 
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TABLE III. 


PERCENTAGE OF TOTAL RURAL AND URBAN POPULATION OF THE UNITED STATES, 
CLASSIFIED BY NATIVITY. 
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TABLE IV, 


CHANGES IN THE RURAL AND URBAN POPULATION IN 1910 AND 1900 COMPARED 
WITH 1890. 


(1890= 100 per cent.) 
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TABLE V. 
AVERAGE AGE AT DEATH BY COLOR AND NATIVITY. 
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(a) Registration states in 1900 include Connecticut, District of Columbia, Indiana, Maine, Massa- 
chusetts, Michigan, New Hampshire, New Jersey, New York, Rhode Island and Vermont and in 
1910 also California, Colorado, Maryland, Minnesota, Montana, North Carolina, Ohio, Pennsylvania, 
Utah, Washington, and Wisconsin. 
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TABLE VI. 


PERCENTAGE OF TOTAL NATIVE WHITE POPULATION OF SAME AGE AND SEX 
LIVING IN RURAL DISTRICTS IN 1910. 
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TABLE VII. 


PERCENTAGE OF MALES IN THE TOTAL RURAL AND TOTAL URBAN NATIVE WHITE 
POPULATION OF THE SAME AGE IN 1910. 
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THE MOTHER AND INFANT MORTALITY. 


By Henry H. Hisss, Jr., Sometime Fellow in Research, Boston School for 
Social Workers. 


Even the most hasty examination of almost any report on 
vital statistics will show how widely rates of infant mortality 
vary in different countries, states, cities, and other commu- 
nities. This is a phenomenon of great significance to students 
of infant mortality because it brings us face to face with the 
question of causes. Why is the infant mortality rate lower in 
one country than in another, in one city of the same country 
than in another, in one ward or locality of the same city than 
in another? Thus, the wide variation in infant mortality in 
different areas and localities immediately challenges investi- 
gation into the relation of housing and living conditions, of 
sanitation and congestion, of rates of wages, and of social 
conditions in general, to the proportion of the infants born to 
those who die in such areas. In the same way any similar 
variation found to exist, when the infant death rates of a large 
number of families are compared, will suggest an inquiry into 
the relationship existing between the proportion of infant 
deaths in families and the age of the mother, the size of the 
family, the character and intelligence of the parents, and 
domestic conditions in general. It is with one phase of this 
aspect of the problem that this article will deal—the relation 
of the mother, her age, her character, her intelligence, and 
her knowledge of infant hygiene, to infant mortality and to 
her baby’s health. 

It is obvious that this variation in the proportion of infant 
deaths in families cannot be shown by the use of the usual 
infant mortality rate based on the proportion of deaths to 
1,000 births because the number of both births and deaths in 
any family is too small for such a comparison. The only 
feasible method is the very indirect one of comparing the 
number of infant deaths that have previously occurred in 
families with the infant mortality rate for such families in 
any given year. If the families in which a large proportion 
of infant deaths have previously occurred contribute a larger 
number of deaths to the total infant mortality of the year in 
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question than those families in which no previous infant deaths 
have occurred, it will follow that in the former group of families 
infants tend to die in larger proportions than in the latter; 
or, in other words, that the proportion of infant deaths to 
births is year after year larger in some families than in others. 
This was the method followed in an investigation of infant 
mortality in Wards 6, 8, 13, and 17 of Boston by the Research 
Department of the Boston School for Social Workers.* The 
results of this phase of the inquiry are set forth in the following 
table where the mortality rate for infants born in 1910 and 
classified according to the number of infant deaths that oc- 
curred among the children previously born to their mothers 
is given—the number of previous children born into the family 
being taken into account by an additional classification of the 
mothers according to the number of their previous pregnancies: 


TABLE SHOWING (A) NUMBER OF BIRTHS AND (8) DEATHS PER 1,000 BIRTHS IN 
1910 IN FAMILIES VISITED IN BOSTON CLASSIFIED ACCORDING TO THE NUM- 
BER OF DEATHS DURING INFANCY WHICH OCCURRED AMONG CHILDREN BORN 
IN PREVIOUS YEARS AND THE NUMBER OF THE PREVIOUS PREGNANCIES OF 
THE MOTHERS. (a) 








F - en Chantel Acueniing to the 
Families Classified According to the Number of Deaths During other's Pregnancies 
Infancy Which Occurred Among Children Born Previous ae Previous to 1910. 


to 1910. 





Over 
6 


Total. | 





) Nomese or Bras iv 1910 m: 

All familie (b) 1671 487 
Families with no previous infant deaths 1192 297 
Families with one or more previous infant deaths 479 106 
Families with— 
One previous infant death 331 118 
Two previous infant deaths 115 62 
Three or more previous infant deaths 33 10 


(B) Deatss per 1,000 Bras m 1910 m: 

All families 134 126 
Families with no previous infant deaths 117 125 
Families with one or more previous infant deaths 173 179 
Families with— 
One previous infant death 154 153 
Two previous infant deaths 191 210 
Three or more previous infant deaths 303 pint 300 318 




















(a) This table is intended to show the relationship between the infant death rate in 1910 in the 
families visited and the infant death rate during previous years in the same families. Since it is not 
possible to compile a true infant mortality rate based on the ratio of deaths to 1,000 births for so small 
a unit as the family this double classification, according to the number of previous infant deaths and 
the number of the mother’s previous pregnancies—this last being a rough approximation of the number 
of births—has been substituted. 

(b) Information was not obtained in 21 instances. The 371 infants who were born during their mother’s 
first pregnancy are omitted from this table. 


* The writer is indebted to Dr. J. R. Brackett, director of the School for Social Workers, for the use of 
these figures which have not been previously published. The investigation was made in the academic 
years 1910-11 and 1911-12. During the second of these years the field work was carried on under the 
direction of the writer supervised by the director of the Research Department, Dr. T. W. Glocker. 
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An examination of this table shows that the rate of mortality 
for infants born to mothers, none of whose previous children 
have died during infancy, is strikingly less than the rate for 
those whose mothers have already had one or more infant 
deaths. Moreover, the rate rises as the number of previous 
infant deaths in the family increases and varies in the same 
manner when the infants are also classified according to the 
number of their mothers previous pregnancies.* The con- 
clusion that infant mortality rates for families vary as widely 
as those for states and cities appears, therefore, to be justified. 
The table also shows that the rate of infant mortality in 
any community is determined, not by the relatively uniform 
occurrence of deaths in all families, but by their relatively fre- 
quent occurrence in certain especially unfortunate families, and 
that the high mortality rate for the period of infancy is to be 
laid at the door of these relatively few families where the pro- 
portion of infant deaths to children born is especially large. 

This, however, is merely another way of saying that the 
proportion of infant deaths to births in families varies in 
the same way that it does in other divisions of the popula- 
tion. Having shown this—and it would probably have been 
admitted a priori by many— it will be necessary to study at 
length the nature of some of the domestic and social condi- 
tions which cause the regular occurrence of a high ratio of 
infant deaths to births in certain families, while others escape 
with a smaller proportion of deaths or none at all; and to 
ascertain, if possible, why in any district parents may be found 
who have successfully reared every member of a large family, 
while side by side with them are other families in which numer- 
ous infant deaths have occurred. Among these ‘‘domestic 
factors” of infant mortality one of the most important is the 
mother, her age, her health, her character and intelligence, 
and her devotion to the child. 

The Influence of the Age of the Mother at the Birth of the 
Child. The relation of the age of the mother at the birth of 
her child to the rate of infant mortality has been frequently 
commented upon, though not always made the subject of 
careful study. It is often asserted on the one hand that 
young mothers, because their strength has not been depleted 


* The one exception in the case of the mothers with one, two, or three previous pregnancies and tw- 
previous infant deaths is probably due to chance as there were only nineteen births and three deaths in- 
eluded in the group. 
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by previous childbearing or by the cares of a family, tend, 
other things being equal, to give birth to healthy children and 
that the rate of mortality among their infants is, therefore, 
very low. On the other hand, it is probably as often claimed 
that young mothers are too immature to give birth to healthy 
and well formed children and, in addition, often incapable 
through the lack of previous experience of giving them the 
needed care after birth, as a consequence of which the mor- 
tality among their infants is relatively high. The following 
table summarizes the data bearing on this aspect of the subject 
which have been collected in five recent investigations: 


MORTALITY RATE PER 1,000 BIRTHS AMONG INFANTS INCLUDED IN FIVE INVESTIGA- 
TIONS, CLASSIFIED ACCORDING TO THE AGE OF THEIR MOTHERS. 


Age of Number Infant 
the Mother. of Births. Mortality Rate. 


Boston (Mass.) InvesticaTion. (a) 


31 to 35 years 
36 to 40 years 
Over 40 years 


30 to 39 years 
40 and over 


Under 20 years 
20 to 24 years 


y' 
30 to 39 years 
40 years and over 


Under 19 years 
20 to 24 years 


35 to 39 years 
Over 40 years 


"$38 207 
25 to 35 years 167 
35 years and over 855 163 


(a) No information was obtained in 38 instances. For source of data see first note. 

(b) Dublin: Infant Mortality in Fall River, Mass.—A Survey of the Mortality among 833 Infants Born 
in June, July, and August, 1913. Quarterly Publications of the American Statistical Association, New 
series, No. 110, June, 1915, p. 515. 

(c) U.S. Children’s Bureau: Infant Mortality: Johnstown, Pa., Washington, 1915, p. 35. 

(d) R. J. Ewart, M. D.: The Aristocracy of Infancy and the Conditions of Its Birth. The Eugenics 
Review, Vol. III, p. 166. The writer does not state where his data were collected but from a later article 
in the same journal it is to be inferred that they were collected in Middlesborough, England. 

(e) Health Department of the City of Birmingham, England: Report on Industrial Employment of 
Married Women and Infant Mortality, 1911 (p. 11) and 1912 (p. 11). 
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Interpretation of the data presented in this table is some- 
what difficult because of the complex factors involved and 
because the results of the five investigations differ considerably. 
In the first two, Boston and Fall River, the rate of mortality 
was lowest for the infants born to the very young mothers 
under 20 and 21 years of age. In both also the rate increased 
regularly with the age of the mother after the twentieth year, 
the highest rate occurring among the infants whose mothers 
were over 40. In two others, Johnstown and Ewart’s, the 
rate was higher for the children of the very young mothers 
under 19 or 20 than for those whose mothers were between 
the ages of 20-30 and 30-35 years. These two investigations 
agree with the first two, however, in showing that the rate is 
highest of all among the infants whose mothers were 40 years 
of age or over. Finally, when the figures for Birmingham are 
examined, exactly the opposite tendencies are revealed, the 
rate for the older mothers being lower than that for the 
younger. 

There seems to be a general agreement in the results of the 
first four of these investigations in showing that the chances 
of survival are greater for infants born to mothers between 
the ages of 20-25, and 35-40 than for those born to mothers 
over 40. The results for Birmingham do not share in this 
agreement but in interpreting these figures the fact must be 
considered that no separate data were given for the very young 
mothers under 20 or the very old mothers over 40 years of 
age. The results of the five investigations are not in sufficient 
accord to justify any conclusion as to the rate of mortality 
among the infants of very young mothers. This question 
must, therefore, be left in doubt—at least as far as the avail- 
able statistics are concerned. 

On the other hand, in drawing conclusions from these 
figures the mere fact that the results of the five investigations 
differ is in itself significant. It indicates, in the writer’s 
opinion, that the age of the mother is not a factor in infant 
mortality of primary importance. The figures do not show 
that mothers can obtain the knowledge necessary for bearing 
and rearing babies only from experience acquired with age. 
In fact, except for the very young mothers, these figures seem 
to show that, as far as infants are concerned, one may fairly 
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expect as high a degree of efficiency in motherhood from the 
young and inexperienced mothers as from the older—a con- 
clusion which from the standpoint of prevention it is not 
necessary to point out. 

The Influence of the Character and Intelligence of the Mother. 
But if the age of the mother is not a factor in infant mortality 
of primary importance, her health, her character, and her 
intelligence certainly are. It is difficult for the careful student 
of this problem to avoid the conclusion that the real under- 
lying factor of infant mortality and the chief consideration in 
the health and welfare of babies is the strength, character, 
health, and intelligence of the mother. For instance, it is 
the mother’s health and strength that determines whether it 
is physically possible for the baby to start life with the tre- 
mendous advantage that comes from breast feeding and it is 
her character and intelligence that largely determine how the 
child shall be fed when either method is possible Again, in 
the recent campaign that has arisen for the control of the 
influence of prenatal conditions on infant mortality it is evi- 
dent that the mother is the all-important consideration. Cer- 
tainly, while the child is developing in the mother’s womb her 
health and strength, the care she takes of herself, and her 
general standards of hygiene are among the most important 
considerations in determining whether or not the baby after 
its birth will get a fair start in life or die in a few weeks or 
months from prenatal causes.* 

But even after the physical connection between mother and 
child is severed at birth the infant is little less dependent upon 
its mother, for she determines to a very large extent the char- 
acter of everything with which it comes into contant—food, 
sunlight, cleanliness, and even the kind of air it breathes. In 
both the Boston and Johnstown investigations a close relation- 
ship between bad housing conditions and infant mortality 
was found to exist, but it should not be forgotten in inter- 
preting these figures that the closeness of this relationship is 
also to a large extent determined by the mother.+ From even 
the briefest investigation it will be evident that even in the 


* See the writer’s article on “ The Influence of Prenatal Conditions on Infant Mortality,” Proceed- 
ings of the Southern Sociological Congress, 1915. 

t See the writer's article on “ Infant Mortality and Urban Housing, and Living Conditions,” Journal 
of Socobogie Medicine (American Academy of Medicine), October, 1915. 
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poorest districts, where the housing and living conditions are 
exceedingly bad, many instances in which parents have reared 
large families without the occurrence of a single death are to 
be found, while side by side with these in the same neighbor- 
hood or even in the same house are to be found other families 
in which numerous deaths of infants have occurred. Such 
instances as these, where other differences between the families 
concerned appear to be so small, seem logically to be the 
result not of poverty, or the cleanly or sanitary condition of 
the home, or even of the physical strength of the parents, but 
of the amount of intelligent attention and care which the 
mother bestows upon her baby. In such cases it is not only 
the “resistance of the child” but the “resistance of the mother’ 
that determines the extent of the influence of the other factors 
on the problem. 

The influence of the character and intelligence of the mother 
on the rate of infant mortality is exceedingly difficult to meas- 
ure statistically. It is especially difficult to distinguish this 
influence from that of the other closely related factors and 
one can never feel certain that the desideratum, ‘other things 
being equal,’ has been reasonably well attained. It is 
not to be expected, therefore, that the relationship between 
the character and intelligence of the mother and the rate of 
infant mortality can in the nature of the case be so accurately 
measured as to show the extent of the influence of the former 
on the latter, although the application of the statistical method 
does show the existence of such a relationship. 

Thus, in the Boston investigation it was found that of the 
341 mothers, upon whose general intelligence and standards of 
child care the investigators felt competent to express an 
opinion, the rate of mortality (99.6) was lower for the 254 
infants of whose mothers a favorable opinion was given than 
the rate (103.4) for the 87 infants whose mothers were 
criticised unfavorably. These figures are of somewhat doubt- 
ful value, however, as they are based on an opinion formed 
upon only one visit and include only the somewhat extreme 
cases upon each end of the scale, all the other mothers in 
between being omitted, as the investigators did not feel com- 
petent to express an opinion upon them. A similar attempt 
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was made by Dr. Schwarz to grade the mothers coming under 
the observation of the New York Free Out-Door Maternity 
Clinic according to their general intelligence, which was more 
successful, as it was based on a much larger number of cases. 
Thus, among 2,326 infants whose mothers were rated as un- 
satisfactory in general intelligence the rate of mortality was 
126 deaths per 1,000 births in comparison with a rate of 100 
for the 210 infants whose mothers were rated as satisfactory 
in this respect.* These figures are also of doubtful value as 
the standard of intelligence used must have been high to have 
excluded such a large proportion of the mothers from the 
satisfactory grade. 

A number of attempts have also been made to show the 
relationship of the intelligence of the parents to infant mor- 
tality in which literacy is used as a test of intelligence. Thus, 
Dr. Schwarz, in the study referred to above, shows that the 
rate of mortality among 1,297 infants, both of whose parents 
were literate, was 111 deaths per 1,000 births, while among 
702 others, only one of whose parents was literate, the rate 
was 113, and among 458, where both were illiterate, it was 
172.+ In a similar manner it was shown in the Johnstown 
investigation that the rate of mortality was higher among 
infants born to foreign-born mothers who could not read and 
write any language or who could not speak English than among 
those infants whose mothers could meet these tests. Thus, of 
the 229 mothers who could not read and write, the infant mor- 
tality rate was 214, while among the 419 mothers who could 
read and write it was only 148. Among the 401 infants, whose 
mothers could not speak English, the mortality rate was 187 
in comparison with a rate of 146 among those whose mothers 
could speak English.t In so far, therefore, as literacy and 
ability to speak English are indices of intelligence these figures 
indicate, though probably not adequately, the heavy handicap 
under which babies are placed because of a lack of intelli- 
gence on the part of their mothers. 

* First Annual Report of the Free Out-Door Maternity Clinic, Covering the First Nine Years of the 
Clinie’s Experience. New York, 1910; Chapter 2, Part 2, Report of the Pediatric Department, with a 
Study of Early Infant Mortality, by Herman Schwarz, M. D., p. 41. 


T Loe. cit., p. 39. 
+ U.S. Children’s Bureau: Infant Mortality: Johnstown, Pa. Washington, 1915, p. 34. 
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Other writers have shown the existence of this relationship 
between literacy and infant mortality by correlating the per- 
centage of illiteracy and the rate of infant mortality in a 
number of cities. For instance, Phelps, in his recent study 
of the relation of infant mortality to the employment of 
mothers, concludes, after a careful examination of the avail- 
able statistics for the cities and states of New England and 
especially of the cities of Massachusetts, that a high female 
illiteracy is ‘with fair uniformity coexistent with a high infant 
mortality rate.’””* Newman also notes the relationship from 
a study of English figures, although he does not find it to be 
as close as the writer just cited. 

On the whole, however, the extent of the influence of the 
character and intelligence of the mother upon infant mortality 
is not capable of statistical demonstration or of exact measure- 
ment by any method so far devised. Nevertheless observa- 
tion and experience show that it is an all-important factor in 
the problem—the underlying factor which determines to a great 
extent the influence of other measurable factors. In conclusion, 
therefore, it may be said of this article, as Dr. Newman says 
of his own excellent work on the subject: 


This book will have been written in vain if it does not lay 
the emphasis of this problem upon the vitai importance to the 
nation of its motherhood. Wherever we turn, and to what- 
ever issue, in this question of infant mortality, we are faced 
with one all pervading need—the need of a higher standard 
of . . . motherhood. Infant mortality in the early weeks 
of life is evidently due in large measure to the physical condi- 
tion of the mother, leading to prematurity and debility of 
the infant; and in the later months of the first year infant 
mortality appears to be due to unsatisfactory feeding of the 
infant. But from either point of view it becomes clear that 
the problem of infant mortality is not one of sanitation alone, 
or housing, or indeed of poverty as such, but is mainly a 
question of motherhood. No doubt external conditions as those 
named are influencing maternity, but they are, in the main, 
affecting the mother, and not the child. Improved sanitation, 
better housing, cheap and good food, domestic education, a 


* Edward B. Phelps: Infant Mortality and Its Relation to Woman’s Employment—A Study of Massa- 
chusetts Statistics. In Volume XIII, Part 1, of the Bureau of Labor’s Report on Condition of Woman 
and Child Wage Earners in the United States, p. 48. 

+ George Newman, M. D.: Infant Mortality. London, 1906, p. 222. 
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healthy life of body and mind . . ._ exert but an indirect 
effect on the child itself, who depends for its life in the first 
twelve months, not upon the state or the municipality, nor 
yet upon this or that system of creche or milk-feeding, but upon 
the health, the intelligence, the devotion and maternal instinct 
of the mother. And if we would solve this great problem of 
infant mortality, it would appear that we must first obtain a 
higher standard of . . . motherhood. Without a mo- 
ment’s hesitation I place this need as the first requirement. 
Other things . . . are important, but this is the chief 


thing.* 

To this conclusion the present writer heartily subscribes. 
The most important factors in infant mortality are the 
strength, the health, the character, and intelligence of the 
mother. 

Preventive Methods: Education for Parenthood. Space would 
not permit, even if such a thing were possible, an enum- 
eration of all the agencies and influences in modern life 
which are helping to raise the standard of motherhood or of 
all those other agencies and influences which are helping to 
lower it. It will be desirable, however, to conclude this dis- 
cussion of the relation of the mother to infant mortality with 
at least a brief survey of some of the chief methods whereby 
the standard of motherhood, and also of fatherhood, may be 
raised. Probably the most important of these methods is 
education—the instruction and training of mothers and poten- 
tial mothers in the care and rearing of children. 

In a recent pamphlet, issued by the Children’s Bureau on 
Baby-saving Campaigns, the methods employed by certain 
American cities in the prevention of infant mortality were 
pointed out—the work of health departments, registration of 
births and deaths, provision of a pure milk supply, milk 
stations and baby clinics, encouragement of maternal feeding, 
“little mother leagues” and classes, visiting nurses, prenatal 
work with expectant mothers, improvement of housing and 
living conditions, fight against flies, garbage accumulation, 
and dust, fresh air camps and hospitals, educational work 
through the distribution of circulars, pamphlets, etc.t A 


* Ibid, pp. 257-258. 
T U. S. Children’s Bureau: Baby Saving Campaigns. Washington, 1911. See table of contents. 
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careful examination of each of these methods of preventing 
infant mortality will at once reveal to what a large extent 
each depends for its effectiveness upon the mother. At first 
sight it would appear that the chief function of a milk station 
is to provide cheap and pure milk and yet, as the report just 
referred to points out, “‘it has been the experience of prac- 
tically all milk dispensaries that it is useless to send pure, 
clean milk into a dirty home to be handled by an ignorant, 
dirty mother or older child. It is necessary to reach the 
mothers, and not only teach them how to care for the baby’s 
milk, but to convince them of the necessity of cleanliness. 
‘ In many cities it is believed that the principal good 
to be derived from milk stations consists in the opportunity 
given for those in charge to come in contact with the mothers 
and with the home surroundings. . . . Many cities place 
practically all the emphasis upon visiting nurses and the 
instruction of the mothers in the homes.’’* Dr. Josephine 
Baker, director of child hygiene of the Department of Health 
of the City of New York, also expressed the same idea in an 
address before the International Congress of Hygiene and 
Demography at Washington in 1912: “Without overlooking 
the value of pure milk, I believe this problem must primarily 
be solved by educational measures. In other words, the 
solution of the problem of infant mortality is 20 per cent. 
pure milk and 80 per cent. training of the mothers. The 
infants’ milk stations will serve their wider usefulness when 
they become educational centers for prenatal instruction and 
the encouragement of breast feeding and teaching of better 
hygiene.” ¢ 

In the case of visiting nursing, it is, of course, not necessary 
to point out that it is the function of such nurses not to care 
for the child themselves but to instruct the mother in the 
proper care of children. 

Recently the work of visiting nurses has been extended to 
include the instruction of expectant mothers during the period 
of pregnancy. This “prenatal care,” as it is often called, is 


* Prey. cit., pp. 22-23, and 32. 
Tt Transactions, Vol. 3, p. 149. 
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one of the newest and one of the most important direct means 
of reducing infant mortality by the education of the mothers, 
for the instruction is begun not after the child is born but soon 
after it has been conceived. 

Finally, among the methods of instructing mothers in the 
proper care of children after the birth of the child or after 
conception, should be mentioned the educational work that 
is being carried on through the distribution of circulars, 
pamphlets, etc., on the care of infants and children as well as 
upon general hygiene and health. The volume of such publi- 
cations, as well as the character of the material and the method 
of presentation and distribution, is improving rapidly. State 
and city boards of health and many private societies and 
associations have issued many exceedingly valuable pamphlets 
written in such a way as to appeal effectively to the mothers 
interested. Some of these have been printed in foreign lan- 
guages as well as in English. The Federal Public Health 
Service and the Children’s Bureau have also issued similar 
publications. The latter bureau is issuing a Care of Children 
Series, two numbers of which have already appeared. The 
first, “ Prenatal Care,’”’ deals with the care of mothers during 
pregnancy, while the second, “ Infant Care,’ gives the mother 
specific instruction as to the care of the baby after birth. 
Both of these pamphlets are written in popular, non-medical 
terms and are admirably suited to their purposes. 

The trouble with the publications of the Children’s Bureau, 
as well as those of the Public Health Service, is that the amount 
of funds available has heretofore been so small that they have 
not been as widely distributed as they should be. If these 
bulletins on the care of children, for instance, were as widely 
distributed as the Department of Agriculture’s very successful 
series of Farmers’ Bulletins, we should feel more confident 
that the government is doing its part in the prevention of 
infant mortality than is possible at present. On the other 
hand, the work of many city health departments has not been 
so limited by a lack of funds. In a number of cities etluca- 
tional pamphlets and folders are sent to each mother upon 
the registration of the birth of the child, either through the 


6 
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mails or by the hands of a visiting or health nurse. Effective 
use has also been made of newspapers for the instruction of 
mothers in a number of cases.* 

But this instruction of mothers in the care of themselves 
during pregnancy and of their babies after their birth is not 
the only means of reducing infant mortality by means of 
education. This kind of instruction may be called instruc- 
tion or education of parents; but there is another kind of 
education that begins at childhood and which may be called 
education for parenthood. To say that “our educational 
system needs revision and that it should be made to conform 
more nearly to the actual requirements of our complex daily 
life” is merely to repeat a statement that has been made many 
times already; and yet there can be little doubt that one of 
the most effective means of lowering the rate of infant and 
child mortality, as well as the general death rate for all ages, 
would be the education of children and young men and women 
for parenthood. Just how much of this education should be 
given in the home and how much in the schools, and just how 
much should be obtained by the study of the laws of health 
and hygiene or by the study of domestic science and home 
management, it is impossible to say at present. What can 
be said at present is that the need of education for parenthood 
cannot be denied and that, in the overhauling and revision of 
our system of education which is going on at present, efficient 
methods for meeting this need must be worked out.+ 

But education for parenthood should include more than 
instruction in the science and art of infant and child care, or 
in home management or even in the ideals of parenthood; it 
should also include instruction, direct or indirect, in “the 
selection of parents.” To take the case of the girl, for instance, 
education for parenthood, 

* U.S. Children’s Bureau: Baby-saving Campaigns, pp. 44-45 and Appendix. 

t One of the most interesting of the recent attempts to instruct and educate children directly in the care 
of babies and in the laws and rules of infant hygiene has been carried on by the Department of Health of 
the City of New York in its lectures and classes for the “little mothers” who attend the city schools. Little 
Mothers’ Leagues have also been organized which have reached a membership of over 17,000. These 
leagues were described by Dr. Baker in her address before the International Congress of Hygiene and 


Demography previously referred to. The idea has also been put in operation in other cities. Another 
movement of the same kind that should at least be mentioned is the establishment of continuation schools 


for homemaking. 
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instead of concerning itself with the care of her baby, will 
be at work when she is choosing the baby’s father. In all 
times and places, woman’s primal and supreme function is or 
should be that of choosing the father of the future. This great 
idea should be recognized, implicitly and explicitly, in the ed- 
ucation of every girl; she is or may be partly responsible for 
the future of mankind. She herself, mind and body, is holy, 
for she is the temple of the life of this world to come. She 
must honor and care for herself accordingly; and this twofold 
aspect of her present and future duty, in caring for herself and 
in choosing her co-creator of the future, must be instilled into 
her mind with the solemnity, the sanctity, and the authorita- 
tive sanction of a religious dogma. * 


This quotation, in suggesting how the standard of parent- 
hood may be raised by eugenics, both on its positive side of 
the encouragement of the marriage of the fit and on its nega- 
tive side of the discouragement or prevention of the marriage 
of the unfit, the unhealthy, and the weak, opens up an inter- 
esting field for discussion but one which, even if space would 
permit, it would hardly be proper for us to enter upon here. 


* Saleeby, C. W.: The Methods of Race Regeneration, New York, 1911, p. 36. 
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MEASURES OF RELATIVE TAX BURDENS.* 
By A. E. James, Santa Fé, New Mezico. 


— 


The larger problems of methods of taxation are receiving 
attention at a gathering of tax experts meeting in conference 
simultaneously with the gathering of this association. In 
their major deliberations the statistician has only a minor 
part. His duty is not so much to devise methods of reform 
as to measure the need of it—to point with the certain finger of 
fact to the weak spots in the present structure. 

When the Committee on Tax Revision of the commonwealth 
of Virginia met to deliberate on the reforms it should recom- 
mend to the legislature whose creature it was, it felt impera- 
tively the need for such guidance. The demand which had 
called such a body into being was primarily the product of 
disputes and recriminations between sections of the state, 
classes of its social and economic organization, and owners of 
its groups or kinds of property. Tidewater, Piedmont, Valley 
and Southwest, and the cities each claimed the others were 
tax dodgers and worse; the farmer and the merchant, the 
miner and the banker each was (in his own story and honestly- 
held opinion) the unjust bearer of his neighbor’s burden; 
land and fluid capital, the widow’s cow and the opulent railroad 
each groaned (so its owner said) under the intolerable dis- 
crimination of the tax system as administered by the officials 
of the commonwealth. 

The committee held hearings. Each section, class, and 
group appeared, urged its grievance, and made its plea. But 
the taxpayer, whatever his honest convictions, usually found 
when forced to make his case that his facts were as few as his 
convictions were positive. The committee found that, if it 
listened to all pleas and took them at their face value, it would 
have to lower all taxes on everyone. 

Here was the proper field for the statistician. All these 
claimants could not be right. The writer was employed to 


* Paper presented at the meeting of the American Statistical Association, Stanford University, California, 
August 13, 1915. 
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endeavor in the short time at the disposal of the committee to 
find facts on whose general significance it could rely. 

In undertaking this study the writer was confronted first 
with the limitation as to time. The entire work was to be 
completed between June 15 and November 1, 1914. The 
survey of the field must be rapid; it must also be reasonably 
accurate in its general results. It must cover the large items 
of taxable units in a large way and be content with that result. 
These units, as shown by the last preceding assessment, were 
as follows: 











Real estate 
Tangible farm property 
Other tangible persona! property 


Other public utilities 30,088,941 
Intangible personal property 141,967,315 


$985,888,949 











It is at once apparent that the first question relates to real 
estate. Is real property assessed at an equitable proportion 
as compared with other property, is it equitably assessed as 
between sections of the state, as between city and county, as 
between owners in the same locality? 

At the outset it became necessary to assume two important 
propositions which a purely academic thesis could not assume: 
(1) that “equitably” meant equitably before the law and (2) 
that a tax meant any impost which must fall upon the property 
or the person because of the ownership of such property. The 
latter assumption was of prime importance in dealing with 
railroads and with certain other classes of taxpayers as we 
shall later see. 

Two ways are possible to measure the ratio of realty assess- 
ments; a re-appraisal, and an examination of recorded sales or 
transfers. Obviously the former was impossible to us; the 
latter was the only choice. Conditions, moreover, made this 
a very easy method of practical application. A full sales report 
was on file with the state auditor; the detailed tax books were 
likewise on file in that office. The sales reports were first 
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edited to eliminate improper items; trades, transactions be- 
tween relatives and nominal deals, sheriffs’, executors’, and 
guardians’ sales, old deals lately recorded, deeds other than 
full warranties, etc. The comparison was restricted to a 
single year. After the first editing the sales remaining were 
copied on cards, then sorted and compared with the tax records 
for the entry of the assessed valuation. Thereupon a further 
editing was necessary to eliminate items not furnishing a 
comparable assessment. Thereupon the data were ready for 
tabulation. 

The facts to be gleaned from tabulation were as follows— 
ratios of assessed to true values: 


1. Between counties; 

2. Between rural and urban property; 

3. Between different classes of taxpayers in the same taxing 
district. 


To bring out these facts the cards were sorted first into the 
one hundred counties and nineteen cities into which all Vir- 
ginia is divided. Thereafter a division was made into platted 


and acreage property. For each of these grand divisions a 
composite tabulation form was made up classifying the sales 
first by white and colored ownership and second by the size 
of consideration paid for the property. The total assessments 
and considerations so tabulated and aggregated would make 
possible comparisons: 


1. Between counties; 

2. Between land and lots; 

3. Between colored and white; 

4. Between owners of large and small properties. 


The results secured were interesting and conclusive. Speak- 
ing generally, the cities were assessed more nearly at true value 
than the country; Tidewater more than the interior; the 
Southwest mountain country was assessed the lowest of all. 
The inequalities ranged from a ratio of 12.5 per cent. in Carroll 
county to 76.5 per cent. in Fredericksburg City. Lots in 
counties were assessed on the average at 38.5 per cent. and 
lands in the same counties at 30.2 per cent. 
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As between large and small properties, the following table 
illustrates very well the inequality too often visited upon the 


small taxpayer: 
TABLE I. 


REAL ESTATE ASSESSMENTS AND SALES IN COUNTIES. 








Number of Total Total 
Sa Assessment. 


Value of Property. 





BeEVssesrs 
SeNoOwoem 
RON 








ESTATE ASSESSMENTS AND SALES IN CITIES. 





Value of Property. 


Number of Total Total Ratio, 
Sales. Assessment. Selling Price. Per Cent. 





$6,475,430 $12,215,456 
143,974 | 241,443 
335,129 575,904 


080, 


5,000-10,000 
Over $10,000 | 


Sessese 








The foregoing table also points the way of reform. The 
inequality among taxpayers is far more vicious than that among 
sections, since the former applies to all taxes, the latter only 
to the relatively small state tax. Since, therefore, equality 
among taxpayers is the most necessary and since the higher 
assessment in cities was also accompanied by greater uni- 
formity the first step in reform indicated by the statistics was 
a general increase in the ratio of assessed to true value. 

The figures for colored and white owners were interesting, 
but for obvious reasons were not published by the committee. 
On their face they showed that colored owners were assessed 
more severely then their white neighbors. A more careful 
examination, however, revealed the fact that this result was 
due mainly to the smaller size of the properties owned by 
negroes. Within the same size groups the colored property was . 
assessed somewhat higher than the white, but the average size 
of property within the groups was also less. I personally con- 
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cluded that the apparent discrimination against the Negro was 
due to economic rather than racial causes. 

Turning from what we may call the internal comparison of 
real estate values to the external comparison, or, in other 
words, that of real with other property, we first considered 
tangible personal property. 

No such easy measure and no such certain standard of value 
is available anywhere respecting personal property as is easily 
at hand in the case of real estate. 

In the first place, while the entire omission of real estate is 
not unknown in states like Virginia, it is of infrequent 
occurrence. Not so with movable property; horses, cattle, 
sheep, swine, farm implements, merchants’ stocks, manu- 
facturers’ stocks and equipment are all not merely subject to 
undervaluation, but to entire omission as well. 

The United States Census was not used in dealing with real 
estate for the plain reason that better measures were available. 
In the case of personal property the census of farm property 
had to be used, compared with the assessed value of the same 
kinds of property, and from that basis an estimate made of the 
entire value of tangible property. As the same assessor valued 
all the items so estimated and would naturally try to do some 
measure of comparative justice it is possible that the error in 
these computations was within reason. The following table 
sets forth the final result of these estimates: 

TABLE II. 
VALUES OF TANGIBLE PERSONAL PROPERTY. 


Numbers. Values. Average Values. 











| Ratio of 
Assess- 


Census | ment. 


Classes of Property. | Ascess- - Census Assess- 
10 an 


ment 
1913. 1913. Estimated. 





Value of tangible! 
property, all classes $102,978,104 | $220,300,380 
J of tangible 
property, classes not! 
reported by ce: (estimated) 


124,156,200 
(Census of 1910) 
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The ratio of assessed to true value for real estate was 38.5 
per cent., the ratio for tangible personal property was 46.8 per 
cent. Concerning this fact the report of the committee says: 


The following conclusion can be drawn relative to the taxa- 
tion of tangible personal property. This property on the 
whole is somewhat better assessed than is real estate, a fact 
not always clearly brought out in reports relative to taxation. 
Many writers have visited upon tangible personal property 
the odium very properly borne by the assessment and taxa- 
tion of intangible personal property. As a matter of fact, 
tangible personal property partakes very largely of the con- 
dition of real estate. It is in view and most of it can be 
counted. It is available for appraisal in quantities whose 
values are fairly well known to the average man. The oppor- 
tunities for under-assessment are rather less than those for 
the undervaluation of realty. The main defect of the assess- 
ment of tangible property arises rather from the failure to 
list the property at all than from the failure to list it at a 
reasonable value. 


The same sectional inequalities found in real estate were 
likewise apparent in the ratios for tangible personal property. 
Warren county showed the lowest assessment, 23.3 per cent., 
Southhampton county the highest, 75.25 per cent. In round 
figures, horses averaged for the state $68 per head as assessed 
and $111 true value, cattle $18 and $24, sheep $3 and $4.25, 
hogs $3.40 and $5.26; farm machinery was assessed at $2,931,- 
036 and the reported true. value was $18,115,883. 

The estimate for tangible personal property, not enumerated 
in comparable form, was a somewhat doubtful procedure. 
Table II shows that the total assessed value of the comparable 
items was $44,382,756, and of the items not comparable with 
any census estimates, $58,595,348. The estimate of the true 
value of this large total was based upon the ratio in each 
county and city of the comparable items. One factor in favor 
of this procedure has been mentioned—the same assessor 
values all of the tangible schedule in Virginia. 

Next to be considered and next in importance were the 
railroads. 

The Virginia system of taxing railroads comprises: 

1. A gross earnings tax of 1 per cent., the share of total 
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gross earnings accruing in the state being estimated on the 
basis of single track miles of main line. ' 

2. The regular property tax imposed upon the real and 
personal property. The assessment is made by the corpora- 
tion commission and apportioned among the counties, cities, 
and towns through which the roads operate. 

To test the fairness of the above taxes it was necessary to 
measure: 

1. The underassessment of railroads on a commercial basis. 

2. The tax rate on full value taking account of the super 
gross earnings tax. 

3. The average true value tax rate on other or comparable 
property. 

Considering the last computation first it seemed best to 
make the comparison between railroads and real estate, for 
the reason that public service corporations should probably 
be equated with that class of property which forms the main 
basis of the revenue system. By dividing the tax imposed by 
all civil divisions upon real estate [(state $1,927,602.29, coun- 
ties, cities and magisterial districts $6,006,352.93, towns $293,- 
537.38, total $8,227,492.60) by the true value already 
determined as described above (counties $976,698,395, cities 
$451,164,000, total $1,427,862, 395)] the real estate average 
tax rate was computed at 58 cents on the $100 of true value. 
By the extent to which the average for all railroads exceeded 
or fell short of this average it might be assumed that the roads 
were over- or under-taxed, ignoring for the moment questions 
of weighting. 

The commercial values of the Virginia roads were computed 
on the stock and bond basis except where quotations were 
lacking. In such cases estimates were made upon the balance 
sheet and income account records as shown in the reports to 
the corporation commission. On the whole I personally lean 
toward the stock and bond method where the assets and income 
of the roads are based almost wholly (as is the case with the 
Virginia roads) on the operating property. The only danger 
is that the method will over-value the roads. Where the 
values so secured are to be contrasted with sales values of real 
estate which capitalize fully future prospects, I do not regard 
this as a serious objection. 
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The apportionment of the values computed for the system 
as a whole to the state of Virginia was made on the basis of 
net operating revenues as reported by the several roads for 
that state. While these reports were not made on a uniform 
basis it was not believed that this lack of uniformity produced 
any very considerable errors, particularly since the figure to 
be used was a proportion of Virginia net earnings to total net 
earnings, and only very substantial errors could materially 
affect the results. 

The value estimated for the interstate roads was $357,- 
333,700 and the taxes levied thereon were $2,227,026.15. 
This amounted to a rate of 62 cents on $100, or 4 cents in 
excess of the real estate rate. It was apparent, therefore, that 
the system was at least demanding sufficient revenue in total 
from the railroads. As between roads it was exceedingly 
unequal, the largest road paying 65 cents and three important 
properties only 38 cents, due in part to the arbitrary method of 
prorating gross earnings. 

The study would have been more fully extended into indi- 
vidual localities, had time permitted, with a view to demon- 
strating local inequalities where the property locally assessed 
was appraised either higher or lower than the corporate prop- 


TABLE III. 


TAX STATISTICS OF ELECTRIC RAILWAYS AND LIGHT AND POWER OPERATIONS 
IN CONNECTION THEREWITH, YEAR ENDING JUNE 30, 1913. 








. Taxes to $100 | Real Estate Tax on 
Companies. Stock and Bond | $100 True Value in 
, Valuation. Same Territory. 





spealechion Power Company y nen 

Blue Ridge Light & Power Co. (Staunton, 

Charlottesville & Albemarle Rwy. Co 

Danville Traction & Power Co 

Lynchburg Traction & Light Co. 

Mill Mountain Incline, Inc. (Roanoke)... . 

Newport News & Old Point Rwy. & Elec. C 

Norfolk City & Suburban Rwy. Co 

ewe by, Sanne o., wa” 
ichmon: esapeake Bay Rwy. Co 

Richmond & Henrico Rwy. Co 

Richmond & Rappahannock River Rwy. Co. 

Roanoke Railway & Electric Co 

Tazewell Street Rwy. Co. 

Virginia Railway & Power Co. 
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erty assessed by the state corporation commission. This 
study was not made. 

Minor public utilities were assessed, like the railroads, by the 
corporation commission and paid taxes to the local communi- 
ties. The true test of their tax was not, of course, the general 
state average tax rate, but the true rate of the city or town in 
which they operated. 

The danger of central assessment not closely associated 
with the local tax system was illustrated by the comparative 
rates for the principal companies. It should be noted that 
the Appalachian Power Company owned its main properties 
in Carroll county which county had the doubtful distinction 
of having the lowest assessment ratio in the state. As a 
result the valuation of the company for taxation was out of all 
decent proportion to the just value. 

The analysis of bank taxation brought to light wholly un- 
dreamed of conditions of local assessments. The Virginia 
system calls for a report in duplicate—one to the state auditor 
and one to the local commissioner of the revenue—showing 
the book value of bank stock less real estate. The auditor 
collects the state tax directly from the banks; for the local tax 
they are placed on the local rolls. A special schedule sent to 
the banks showed taxes paid wholly at variance with the 
known factors—the book value and the local tax rate. It 
soon developed that a gentleman’s agreement existed in many 
places under which the formal report was ignored and a more 
“equitable” one substituted. One county had even by reso- 
lution of the local board undertaken to exempt the banks 
therein from all local taxes—and the banks paid none. 

Although the banks, despite these facts, were believed to be 
overtaxed, the committee felt a certain amount of such extra 
burden justifiable. The effort in this study was not to equate 
the bank tax with the tax on real estate, but to adopt a flat 
tax on all banks, granting a substantial but not a great reduc- 
tion. The average tax on true investment was found to be 
$1.53 per $100; a reduction to $1.35 was recommended. 

The shortness of the time forbade two investigations which 
I feel Virginia should certainly make. No careful study has 
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ever been made of the license system common to the whole 
South either from the economic or revenue aspects. The real 
burden of that system of taxing business is unknown either in 
terms of property or of income. An effort was made to secure 
such data, but the response was not satisfactory and the short- 
ness of the time forbade further effort. The slight study made 
seemed to show that the system, while grossly evaded, was 
probably no worse in that respect than the property tax and 
was on the whole more certain of collection and less burden- 
some when once adjusted. 

In one field no investigation was attempted at all. This was 
a study of the effect of the tax on intangible property. A 
glance at the table at the beginning of this paper will show that 
the assessment of this class of property is probably more 
nearly adequate in Virginia than in most states. This is due 
wholly to systematic record searching by a special appointive 
official—the examiner of the records. A comparison of ap- 
praisals of probated estates with the assessment books next 
preceding death would have been a valuable contribution to 
our knowledge as to the quantity of intangible property escap- 
ing taxation even where (judging by totals) it is most effec- 
tively reached. 

The final study of general interest undertaken dealt with 
the taxation of insurance companies. In Virginia three over- 
lapping taxes are imposed on insurance: (1) the tax on gross 
insurance premiums, common to most states; (2) an annual 
state corporation fee, heavy enough to be a material burden on 
some companies; and (3) municipal licenses in the form of an 
occupation tax on the business of the companies. Some of 
these municipal exactions are as high as $200 per company. 
Naturally since the licenses were not based upon property 
owned or business transacted they proved a serious burden 
upon small and new companies. Indeed the total burden 
was heavy upon all. This study was, therefore, directed to a 
comparison of premium income and taxes in Virginia. To 
equate insurance taxes with property taxes the admitted assets 
of the companies were apportioned to the state on the basis of 
premium income. 
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TABLE IV. 


INSURANCE COMPANIES CLASSIFIED TO SHOW RELATIVE BURDEN OF VIRGINIA 
TAXES ON LARGE AND SMALL COMPANIES. 
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TABLE V. 


RELATIONSHIP TO PREMIUM INCOME AND TO ADMITTED ASSETS OF ALL VIRGINIA TAXES, 
FEES, AND CHARGES, EXCEPT ON REAL ESTATE, LEVIED ON INSURANCE COMPANIES. 
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The regressive character of the tax on real estate appears 
again in insurance. The companies with premium receipts of 
less than $10,000 paid over 8 per cent. of their premiums in 
taxes, the largest less than 2 per cent. The Virginia taxes 
averaged about 2.5 per cent. of premium income. This charge 
was over 4 per cent. on fire and marine companies, less than 1 
per cent. on sick benefit companies less than 2 per cent. on 
life companies, and a little over 2.5 per cent. on casualty and 
other insurance companies. Since premium income forms a 
less proportion of all income in life than in other forms of 
insurance the difference in favor of life companies was much 
greater than that shown here. This is most clearly illustrated 
by reducing the tax to terms of admitted assets. On this 
basis the average tax was 60 cents on $100, or about the 
same rate as railroads. It fell to 21 cents on life companies, 
however, and mounted to $2.21, or nearly ten times as much, 
on fire and marine. 

To summarize: we found grossly unequal taxation in real 
estate as between large and small properties, as between city 
and country, from county to county, and between different 
sections of the state. We found the same inequalities in the 
assessments of tangible personal property. We found great 
variations among railroads and some difference between rail- 
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roads on the average and the average for real estate. We 
discovered gross mal-administration of bank taxes, unequal 
public utility assessments and illadjusted taxation of insurance 
companies, all by methods of investigation for which statis- 
tics are peculiarly fitted. 

Taxation is peculiarly a field cursed by non-expert opinion 
and unenlightened legislative action. I know no field of 
statistical inquiry yielding more positive results or where 
honest investigation is more needed. 
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STATISTICS OF THE FOOD SUPPLY IN GERMANY.* 


By Rosert Morse Woopsury, Px.D., Cornell University. 


In the last fifty years Germany has changed from a food- 
exporting to a food-importing nation. Her agriculture, 
though protected in recent years by substantial tariff duties, 
has not been able to supply the growing demands for food- 
products arising from a largely increased population. Even 
before the war writers had pointed out the danger of a shortage 
of food in case of a European conflict. When the war came 
Germany found herself hemmed in on all sides by enemies, 
and cut off from her foreign sources of supply. Her foes have 
been unable as yet to make progress against the German 
armies; is it possible that they may achieve the same end, the. 
defeat of Germany, by starving her out? Has Germany a 
sufficient home-production of food-stuffs to meet her most 
urgent needs? 

The annual excess of imports over exports of food-products 
in normal times is considerable. In 1912 and 1913, years of 
exceptionally high home production, the excess of imports of 
grains and potatoes alone averaged 6,250,000 tons—2,000,000 
tons of wheat, 3,000,000 tons of barley and 1,000,000 tons of 
corn, with smaller quantities of potatoes and rice. Meat 
and animal products, oil-cake and agricultural products used 
for fodder, were also imported in large quantities.f 

Various estimates and guesses of the proportion of total 
consumption that is imported have been made. Low esti- 
mates of the dependence of Germany upon foreign supplies of 
food are based on the proportion, 10 per cent., of the bread- 
grains and 3-5 per cent. of the meat products, that is directly 
imported,t ignoring the fact that large amounts of meat and 
animal and vegetable products may be derived indirectly 
ne pongo read at the annual meeting of the American Statistical Association, Washington, D.C., Decem- 

+ Kverynki and Zunts, Deutachlands Nahrungs- ued Puttemittl, Agencies Statics Archiv, 
Vol. IX, 1915, pp. 114, 137, 169, 173, 185-187. 


tBallod, Die Volksernaehrung in Krieg und Frieden, Schmollers Jahrbuch fuer Gesetagebung, 
Verwaltung und Volkswirtschaft im Deutschen Reiche, Vol. 39, p. 77. 


7 
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from abroad by import of fodder and fertilizers. Ballod, a 
German statistician who has written on the problem of the 
food supply, thinks that, including all kinds of vegetable 
- food-stuffs imported, one third of all grains and vegetable food- 
products is imported; of meat products, one half comes di- 
rectly or indirectly from abroad.* A careful and complete 
estimate has been made by Kuczynski and Zuntz, the former 
director of the Municipal Statistical Bureau of Berlin-Schéne- 
berg, the latter director of the Institute of Animal Physiology 
of the Royal Agricultural High School in Berlin. In deter- 
mining the proportion of food imported to the total consumed, 
the different kinds of food-stuffs are compared in terms of 
calories, or units of heat energy, contained in the respective 
foods; and also in terms of the amounts of protein, or nitrog- 
eneous compounds, a certain quantity of which is an indis- 
pensable part of the daily ration. Of the total consumption of 
food in the years 1912-1913, these two authors estimate that 
29 per cent. of the protein and 20 per cent. of the calories were 
imported. Of the total grains and plant foods used for human 
consumption, there was imported 9 per cent. of the heat 
energy and 15 per cent. of the protein content. Of the total 
meat supply 44 per cent. of the protein and 43 per cent. of the 
calories were imported either directly in the form of live cattle 
and dressed meats, or indirectly in the form of fodder for cattle 
and hogs.f 

These figures, relating to food-stuffs used for human con- 
sumption, give some idea of Germany’s present problem. 
Since the war, imports have been almost wholly cut off. Im- 
ports of wheat and barley from Russia and America have been 
stopped. Holland, Denmark, Switzerland, and Sweden have 
little to spare and Rumania has been unwilling to permit 
free export.{ Austria-Hungary is in no position to help Ger- 
many out.§ In addition to the loss of foreign supplies, home 
production has been seriously affected by the war. Five 
hundred thousand horses have been taken from the farms for 


* Ballod, Deutsche Volksernaehrung im Kriege, Preussische Jahrbuecher, Vol. 157, 1914, p. 102. 

+ Kuczynski and Zuntz, op. cit., pp. 153, 131. 

t Rumania forbade the export of rye, barley, and peas and levied a heavy export tax on the export of 
corn. Jahrbuecher fuer National-Oekonomie und Statistik, Vol. 105, July, 1915; Volkswirtschaftliche 
Kronik, pp. 293-4. See below, p. 29. 

§ Kuczynski and Zuntz, op. cit., p. 107. 
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the use of the army; and the supply can not be replenished 
from Russia, from which the greater part of the normal im- 
port, 114,000 horses, came.* Crops in small portions of 
Alsace and East Prussia were damaged by movements of 
hostile armies.t| Farm labor has been called to the front.f{ 
About 18 per cent. of the total males and females engaged in 
agriculture are males between the ages 18 and 49 and there- 
fore subject to military duty. The fisheries on the North 
Sea are practically closed down.§ The import of Chili salt- 
peter, representing one half of the total supply of nitrogeneous 
artificial fertilizer, has been cut off.|| The substitutes, a 
nitrogeneous compound manufactured as a by-product from 
coke, and nitrolin, made by electrical process from the atmos- 
phere, are either insufficient in quantity or can be produced 
only at high expense. 

Writers on the question of the food supply of Germany 
before the war were apt to be pessimistic. Since the war, 
in the many discussions of the food problem that have been 
published, the prevailing tone has been optimistic.§ Though 
a large proportion of the food-stuffs consumed by the popu- 
lation are imported, yet in case of need there are substantial 
reserves to which the optimists point. Part of the abundant 
potato crop is now used for industrial purposes. There is 
annually a large surplus of sugar for export, and the sugar 
may be used to take the place of the missing imports, or the 
sugar lands may be used for other crops.** Finally, the grain 
used in the production of beer and starch can be used for food. 
In reply to these arguments it has been pointed out by Profes- 
sor W. J. Ashley that the relative food values of these reserve 


* Eltzbacher (ed.), Die deutsche Volksernachrung und der englische Aushungerungsplan, 1914, p. 15. 

+t Gumbinnen and Allenstein in East Prussia were overrun by the Russians, and about 5-6 per cent. of 
the crop of Prussia was destroyed. Ballod, Die Volksernaehrung, Schmollers Jahrbuch. Vol. 39, p. 88. 
A small portion of Alsace-Lorraine was invaded by the French. Eltzbacher, op. cit., p. 16. 

} Eltzbacher suggests that “the greater part” of the farmers and farm laborers are in the “field.” Id., 
p.14. In 1907, 3,146,592 males between the ages of 18 and 49 were engaged in agriculture, or 18 per cent. 
of the total males and females engaged in agriculture. Statistik des Deutschen Reiches, Vol. CCIII, pp. 
2-3. 

§ Eltzbacher, op. cit., p. 14. 

|| W. J. Ashley, Germany’s Food Supply, The Quarterly Review, Oct., 1915, p. 446. 

{ See K. Borman, Die Lebensmittelversorgung des deutschen Volkes waehrend des Krieges, Deutsches 
Statistisches Zentralblatt, 1914, Vol. VI, column 286. 

** Figures for sugar beet acreage for 1915 show a marked decrease, 31.9 per cent. over the acreage of 
1914. Jahrbuecher f. Nat.-Oek. u. Stat., Vol. 105, Volkswirt. Kronik, p. 290. 
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crops must be taken into consideration.* Foods contain 
protein, carbohydrates, and fats in varying proportions. 
Protein includes the nitrogeneous compounds which are in- 
dispensable in rebuilding nervous tissue; neither of the other 
two constituents can take its place. There is a large propor- 
tion of protein in meats and the leguminous plants, and a fair 
proportion in wheat and other grains. Carbohydrates and 
fats are heat-producing. Potatoes are largely and sugar is 
almost exclusively composed of carbohydrates. The residues 
from the breweries, which contain a large proportion of the 
protein element of the grain used for the manufacture of beer, 
etc., have always been used as fodder for cattle, and thus 
indirectly have been utilized in the production of meat. It is 
therefore inadmissible to consider the total amount of grain 
used in the production of beer as a reserve. 

An answer to the question, “‘Can Germany hold out?” 
has been attempted by a group of sixteen German statisticians, 
agriculturists, and physiologists and their conclusions have been 
published in a little volume edited by Eltzbacher,f the director 
of the School of Commerce of Berlin. Four main problems 
are investigated: (1) What was the total consumption of the 
population in 1912-13? (2) What is the total requirement of 
food of the German population? (3) What is the probable 
home-production of food-stuffs without considering any special 
emergency measures? (4) How much can the supply of food 
available be increased by special measures to be taken? The 
questions in which we are most especially interested are those 
relating to the statistical estimates of the food-supply. The 
statistical work seems to have been done largely if not entirely 
by Kuczynski and Zuntz.t 

The consumption for the total population of 1914 on the 
basis of the consumption, including normal imports, corres- 
ponding to the average of the years 1912 and 1913, would be 
90,420,000,000,000 calories and 2,307,000 tons of protein. It 
is estimated that an adult man with moderate work daily re- 

* W. J. Ashley, Germany’s Food Supply, The Quarterly Review, Oct., 1915, pp. 444-462, esp. p. 447. 
t Die deutsche Volksernaehrung und der englische Aushungerungsplan. Eine Denkschrift von Friedrich 
Aereboe, Kar! Ballod, Franz Beyschlag, Wilhelm Caspari, Pau! Eltzbacher, Hedwig Heyl, Paul Krusch, 


Robert Kuczynski, Kurt Lehmann,Otto Lemmermann, Kar! Oppenheimer, Max Rubner, Kurt von Rumker, 
Bruno Tacke, Hermann Warmbold, und Nathan Zuntz. Edited by Paul Eltzbacher, 1914. 


¢ See Kuczynski and Zuntz, op. cit., note 2, p. 107. 
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quires food with heat energy of 3,000 calories, 11 per cent. 
of which, or 330 calories, is furnished by 80 grams of protein. 
Women and children require a somewhat less amount. Cal- 
culating the number of calories and the amount of protein 
required for the total population of 1914, the yearly physiolog- 
ical requirement for efficiency is estimated as 56,750,000,000,- 
000 calories and 1,605,000 tons of protein. The consumption 
for the two years preceding the war exceeded the physiological 
requirement, calculated on this basis, by 59 per cent. for heat 
energy and 44 per cent. for protein.* 

The probable home-production of food-stuffs is calculated 
from the figures of the production of 1912-13 by deducting 
5 per cent. to allow for a decrease due to lack of labor, horses, 
fertilizer, to the cutting off of the fisheries, and to the damage 
to crops in East Prussia and Alsace. The total production 
is estimated at 1,554,000 tons of protein and 67,680,000,000,- 
000 calories, a slight surplus of calories over the requirement 
but a deficit of 3 per cent. in protein.t The Eltzbacher report 
suggests a number of possible methods of making up this 
slight deficiency: lessening of household waste, slaughter of 
pigs and cattle to lessen the animal consumption of grains 
which might serve directly for human consumption, lessening 
of the use of grain in industry, development of the electric 
process for manufacturing nitrogen, culture of moorland, 
etc. By these measures it is calculated that 480,000 tons of 
protein can be added, transforming the deficit into a sub- 
stantial surplus.t 

Professor W. J. Ashley, in a review of the Eltzbacher pub- 
lication, criticizes these estimates on the ground that they are 
too optimistic. Wherever there is room for a difference of 
opinion as to the home-production or as to the requirement, he 
thinks that the authors have chosen the more favorable basis 
for estimate. His criticisms of the estimates are restricted 
mainly to the estimates of protein. 

The figures for the supply of protein available from grains 
and potatoes are based on the assumption that the 1914 
crop would be as good as the average of 1912 and 1913, with 

* Eltzbacher, pp. 20-32, 64-66. 


t Eltzbacher, op. cit., p. 66-67. 
tId., p. 194. 
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an allowance of 5 per cent. for war conditions. Both of these 
crops, especially the 1913 harvest, were unusually good. The 
latest revision of the official estimates indicates, according to 
Ashley, that the 1914 crops fell about 13 per cent. short of 
the average of the two years preceding.* Furthermore, the 
official figures overestimate the crops. Ballod, a German 
statistician, thinks that the official figures are 10-15 per cent. 
in excess of the reality. Ashley reduces the figures for the 
protein content of grains and plant foods on the basis of a 15 
per cent. reduction of the official figures for the 1914 crop from 
963,000 to 753,000 tons. Estimates for the food value of 
cattle and hogs slaughtered are calculated by applying to the 
number of animals slaughtered the figures of the Health De- 
partment for the average “dead weight” per animal. But 
these averages, according to Ashley, are 10 per cent. too high. 
That they are too high is admitted in the Eltzbacher pub- 
lication, but the averages are kept, “to include certain parts 
of the animal fats not fully included in the ‘dead weights’ 
though they are used for human consumption.”’+ These ani- 
mal fats are perhaps 5 per cent. of the total weight. Ashley 
reduces the estimate for protein 2 per cent. from 346,900 
tons to 340,000 tons. He further criticizes the estimate for 
the annual average production of 2,200 liters (about 5,000 
Ibs.) of milk per cow and thinks that 2,000 or 1,800 liters is 
nearer the truth. He compromises, however, on 2,100 and re- 
duces the estimate for protein in the milk supply by 5 per 
cent., or 8,300 tons. Accepting all the rest of the figures, these 
reductions would bring the estimate for the total available 
protein down from 1,554,000 tons to 1,411,000 tons.{ 

Not satisfied with reducing the estimate of the supply avail- 
able, Ashley revises the estimate for the physiological mini- 
mum necessary for the total population. The minimum 
requirement of protein necessary for efficiency as given by the 
“standard German author, Voit,” is 118 grams of crude or 
105 grams of digestible protein. Calculated on this basis 
the requirement would be not 1,605,000 but 2,001,000 tons 
of protein. Calculated on a basis of 92 grams of digestible 

* Ashley, op. cit., p. 449. 


t Eltzbacher, p. 49. 
t The deduction of 225,200 tons is made from 1,636,000 tons, the supply home-produced 1912-13. 
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protein, as suggested by Bauer * as the lowest figure consonant 
with efficiency, the requirement still would be 1,853,000 tons. 
To meet this requirement there would be available under 
normal conditions only 1,411,000 tons, a shortage of 24 per 
cent. 

Finally Ashley believes that the estimate of 480,000 tons 
of protein added to the supply available by the measures of 
the government—the prohibition of the use of grain as fodder, 
reduction of the stock of pigs and cattle, agitation to decrease 
waste by housekeepers, etc.—is too high. He thinks tho 
prohibition of the feeding of grain to stock was largely evaded 
at first on account of the large profits in meat production. 
There was a large percentage of waste incident to the storage 
of food by the government. A realization of one half of the 
saving hoped for would be, according to Professor Ashley, an 
outside estimate of the results achieved. On the other hand, 
Germany has been able to import or smuggle in food-stuffs by 
way of Holland and Denmark, the imports showing a very 
considerable increase over normal trade. 

In conclusion Ashley calculates that there is a deficit of 
12-13 per cent. of the food supply required—a deficit which 
is indicated by the great increase in the prices of food.f The 
abnormally high prices bring great suffering to the working 
classes in industrial districts. Meetings to discuss the prices 
of food-stuffs have been prohibited in Saxony. The agricul- 
tural population, on the other hand, has received some benefit 
from the high prices. Ashley thinks it was a mistake for the 
government to announce in an authoritative manner that 
there was food enough for all. Ifthere is food enough, the 
question ‘‘Why should the prices of food-stuffs rise?” will 
naturally be asked among the working classes, with resentment 
against the inefficiency of the government in failing to stop 
speculation. 

Are these criticisms of the German estimates well taken? 
If the German economists might tend to err on the side of 
overestimate, perhaps the Englishman might be inclined to be 
pessimistic about the food supply of the German people! No 
reference is made by Professor Ashley to an article which 


* Handwoerterbuch der Staatswissenschaften, Vol. VI, p. 135. 
t Seventy per cent. in Berlin in one year. Ashley, op. cit., p. 455. 
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appeared in the Allgemeines Statistisches Archiv in the spring 
of the present year, written by Kuczynski and Zuntz, who 
were responsible for the statistical estimates of the Eltzbacher 
publication.* In the later article the estimates are much more 
detailed, critical comments, notes, and references to sources, 
which are omitted in the popular edition, are given, and in 
some cases, data which were not before available are used to 
revise the earlier figures. 

The first question to be taken up in examining Ashley’s 
criticisms in the light of the sources used by the German stat- 
isticians is the revision of the estimate of protein available 
from grains and plant-foods. Ashley reduced it from 963,000 
to 753,000 tons, or 210,000 tons. Eltzbacher allowed for a 
5 per cent. reduction from the production before the war to 
allow for poor crops—a deduction of 48,150,f so that the 
discrepancy between the two is some 161,800 tons. Kuczynski 
and Zuntz in their revised estimates increase the allowance for 
poor crops, lack of labor, horses and fertilizers, losses due to 
the movements of hostile armies, etc., to 8 per cent. This 
reduces their earlier figures by 28,900 tons. The actual re- 
turns of the 1914 crop show that even this increased allow- 
ance was too low; actually the 1914 crop fell some 12 per cent. 
below the figures for the average of 1912and1913.t A further 
reduction should be made, therefore, in Kuczynski and Zuntz’s 
figures of 30,000 tons of protein. 

The remaining difference of approximately 100,000 tons is 
due to Ashley’s reduction of the crop estimate for 1914 by 
15 per cent. to allow for error in reporting the yield. In sup- 
port of this procedure he appeals to the criticism of crop re- 
ports by Ballod.§ Estimates of crops in Germany, in normal 
times, are returned in November by a large number of agri- 
cultural experts, each of whom estimates or guesses at the 
average yield per acre of the principal crops in his district. 
The districts now average nearly 16 square miles. The 
figures of average yield are multiplied by the area under cul- 
tivation in each crop as reported by the communal authorities. 


* See above, p. 96, note 3. 

+The deduction of 5 per cent. was not restricted solely to grains, etc., used for human consumption, but 
included also 33,850 tons for indirect use of grains and fodder. 

TA reduction of 12 for wheat; 12.5 for rye; 12.3 for barley, 0.8 for oats, and 14 per cent. for 
potatoes. Ashley’s 13 per cent. reduction is therefore only slightly overstated. 

§ Ashley, op. cit., p. 449, note. See also the two articles by Ballod already cited. 
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Estimates of acreage can be compared with the results of 
agricultural censuses—in 1907 in Bavaria the estimates were 
slightly higher than the census figures.* The estimates of 
the communal authorities for the acreage in 1913, on the 
other hand, were almost uniformly lower than the results of 
the agricultural census of 1913.7 

With reference to the estimates of average yield per acre, 
there is no direct way to test the figures. No agricultural 
census of crop production has ever been taken in Germany. 
In the United States estimates of crops are compared with 
census returns every 10 years and usually the census figures 
are taken as a new base for future estimates; each year the 
crop reporters report not an average yield for the district but 
the percentage yield of the present in terms of last year’s 
crop. In Germany, there was no base to start from, the esti- 
mates have never been compared with census figures, and no 
one knows how far the estimated yields per hectar depart from 
the truth. 

From 1893 to 1898 there were two different sets of crop 
estimates, one made by the agricultural experts (landwirt- 
schaftliche Sachverstindige), as at present, and the other by 
communal authorities, in most states usually in February 
after the harvest. In 1899 the second method was dropped, 
because the figures so obtained were almost out of date before 
they were published. These two estimates differed regularly 
by a considerable margin. The figures of the agricultural 
experts were usually 12-19 per cent. higher than the other 
figures.t It is suggested on the one hand that the experts, 


* Huber, Die uebrige landwirtschaftliche Statistik, in Die Statistik in Deutschland nach ihrem heutigen 
Stand. Ed by-Zahn, Vol. II, p. 140. , 

t The difference is small, not over 1 or 2 per cent. For the results of the Bodenbenutzungsaufnahme 
see Jahrbuecher fuer Nat. Oek. und Stat., Vol. 105. Volkswirtschaftliche Kronik, p. 295 ff. The esti- 
mates are found in the Vierteljahrsheft zur Statistik des deutschen Reichs., Vol. 23, 1914, [, p. 130. 

t See Ballod, Gueterbedarf und Konsumtion in Die Statistik in Deutschland, Vol. II, p. 610. See also 
Morgenroth, Die Lebensmittelversorgung des deutschen Volkes waehrend des Krieges, Deutsches Statis- 
tisches Zentralblatt, Vol. 6, 1914, column 323. The discrepancy between the two sets of figures is even 
greater than Ballod states it. In Bavaria and Wuerttemberg and some other small states in this period 
both sets of crop estimates were made by agricultural experts. The difference in the two estimates in 
Prussia in 1894 varied from 13 per cent. for winter wheat to 33 per cent. for oats. By averaging in Bavaria 
and Wuerttemberg where the difference in the estimates was very small, the average difference is consider- 
ably reduced. The reason for the difference in these states was the slightly different time at which the two 
estimates were made. Since 1899, the number of crop reporters has been nearly doubled, a circumstance 
that might lead to greater accuracy. See Vierteljahrshefte zur Statistik des Deutschen Reiches, 1894, 
Vol. III, part IIT, pp. 38-48; part IV, p. 140; 1899, Vol. VIII, part III, p. 65; Ergaenzungsheft to part IV, 
p. 9, 16. 
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where farmers, would tend to generalize from their own good 
crops, and on the other that the returns gathered by the 
communal authorities would show understatement due to 
fear of taxation on the basis of the returns. 

Which of these estimates is nearer the truth? How far do 
the estimates of the agricultural experts overstate the real 
harvest? The only piece of convincing evidence on the amount 
of overstatement is contained in an article by Ballod, which 
appeared in Schmoller’s Jahrbuch for the present year and to 
which Ashley does not refer.* The amount of wheat and 
rye ground in mills plus the amount used for seed plus the 
amount fed to live-stock should equal the total amount avail- 
able—the harvest plus the excess of imports over exports. 
The amount fed to cattle must be estimated roughly. Ballod 
thinks that 2,000,000—2,500,000 tons is an outside estimate of 
the rye used for fodder. He finds, however, that there is an 
excess of rye used either for fodder or due to overestimate of 
crops of 3,240,000 tons, or 30 per cent. of the harvest for 1908- 
1909, and of 3,840,000 tons, or 34 per cent., for 1909-1910. 
A similar excess of wheat, 620,000 tons and 1,170,000 tons, 
respectively, or 15 and 28 per cent. of the harvests, is found. 
Ballod explains the discrepancy as due to an overestimate of 
the rye and wheat crops of 10-15 per cent. Even making 
some allowance for understatement in the statistics of grist- 
mill production, the overestimate would still be considerable. 

Ashley reduced the Eltzbacher estimates of protein from 
grains by 15 per cent., the larger of the two figures previously 
given by Ballod. Eltzbacher, however, makes an even more 
generous allowance than Ballod for wheat and rye used as 
fodder and in industry before calculating the amount of grain 
available for human consumption. For rye he deducts 2,708,- 
085 tons and for wheat 417,384 tons, or 23 and 9 per cent. of 
the harvest, respectively. Assuming that the percentages of 
the crop rather than the amount used as fodder are correct, 


*In the article to which Ashley refers especially, the harvest of wheat and rye minus exports in four 
small] East Prussian districts was expressed as a per capita consumption of bread. The consumption ap- 
peared to Ballod to be far too high. No allowance was made for use of wheat or rye as fodder or for 
industrial purposes. Further, an overstatement of yield in one district would not be at all conclusive as 
to a general overestimate. See Ballod, Deutsche Volksernaehrung im Kriege. Preussische Jahrbuecher, 
Vol. 157, 1914, pp. 103ff. 
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the basis of Ballod’s calculation of overestimate is completely 
altered and without making any allowance for understatement 
in the statistics of grist-mill production the maximum error in 
the crop estimates would be 9 per cent. for rye and 11 per 
cent. for wheat, and not 15 per cent. as Ashley assumes. 

The two authors, in the revision of the estimates, increase 
the allowance for rye used as fodder from 25 per cent. to 30 
per cent. of the net harvest (after seed is deducted). This 
change means a reduction of 25,400 tons of protein in the 
supply available for human consumption. The possible over- 
estimate of protein available from the rye crop is thus reduced 
to 4 per cent. There is no justification for a reduction in the 
crop estimates in view of this change, of more than 7.5 per 
cent. and a reduction of as much as that would hardly seem to 
be warranted on the basis of the figures given.* 

On the other hand, Kuczynski and Zuntz make two impor- 
tant changes in their estimates, both in the direction of reduc- 
ing their earlier figures. The total production of buckwheat, 
millet, and maize is revised, so that the protein available 
from these crops is reduced by 6,800 tons. The estimate of 
the production of beans, peas, and lentils is reduced almost 
half, involving a reduction in protein of 33,800 tons, or a total 
reduction of 40,000 tons. 

The other differences in the estimates of protein available 
are of minor importance and are cited only to illustrate the 
statement that all the calculations were too optimistic. The 
two authors cite, as the basis of their estimate of the annual 
milk production. per cow, the official estimates of Bavaria 
(1907) of 2,340 liters and of Wiirttemberg of 1,940 liters. 
Bavaria has nearly three times as many cows as Wiirttemberg; 
by weighting the figures in proportion to the number of cows 
in each state an average of some 2,240 liters is secured. But 
the higher of these two figures, and that to which the greatest 
weight is attached, is an average of guesses made for the dif- 


* The protein from wheat and rye accounts for about three fourths of the protein derived directly from 
grains and potatoes. The question can be waived as to whether the estimates for the proportion of the 
crop used as fodder are too high. If they are, they absorb, so to speak, an error in the crop estimates. 
The net result is to lower the amount of protein calculated as available for human consumption just as 
effectively as by a reduction in estimated harvest. No change bas been made in the supply of meat avail- 
able as a result of increasing the estimate of the amount of rye used as fodder. 

t Kuczynski and Zuntz, op. cit., p. 144. 
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ferent provinces by agricultural experts in consultation with 
inspectors of breeding, an altogether unsafe basis for a gener- 
alization and one that would probably err on the side of over- 
estimation.* 

With reference to the estimates of “dead weight” used to 
figure the total meat supply, it is admitted by the two authors 
that the figures used are too high, but the use is justified on 
the ground that some animal fats used for human consump- 
tion are not included in the ‘dead weights.’’ A note states 
that the usual estimates of protein content are too high and of 
fats too low. It seems inferable that in expressing the food 
value in protein and calories a correction is made to give the 
true composition of the ‘‘dead weights.”’ t 

Ashley’s criticism based on the overestimate of the “dead 
weights” loses its force if such a correction is made. 

To sum up this discussion of the estimates of protein avail- 
able: the final results do not differ much from Ashley’s con- 
clusion. Of the 162,000 tons discrepancy in the protein from 
grains and potatoes, an excess of 94,000 tons is admitted by the 
two authors in their revision and of 30,000 tons more is proved 


by the actual figures of the 1914 crops. Disregarding the 
minor items of protein in milk and the overestimate involved 
in the “dead weights,” if a further reduction of 20,000 to 50,- 
000 tons is made for possible crop overestimates the amount of 
protein available, 1,444,000 to 1,414,000 tons, corresponds 
fairly closely with Ashley’s results. This computation leaves 
out of account a further reduction of protein available due to 


* Die Milchwirtschaft in Bayern, Heft 78 der Beitraege zur Statistik des Koenigreichs Bayern. Hrsg. v. 
K. Statistischen Landesamt, pp. 18-19. 

A reference ig given also to a later estimate for Wuerttemberg (1910) of 2,428 liters. Thuis figure is based 
on the result of milk tests on 344 cows of three breeds on 59 farms in diferent parts of the kingdom. The 
number of tests is altogether too small to form a reliable basis for generalization. Milk tests are more 
likely to be carried out on farms where production is above the average. Tests, for example, of 834 cows 
in Jefferson County, N. Y., showed an average annual production of 6,621 Ibs. as compared with census 
figures for the county for 1909 of only 4,310 Ibs. Milk tests m Bavaria are carried out on cows used for 
breeding. 

See Die Milchversorgung in Wuerttemberg, 0. Truedinger, 1914, Schriften des Vereins fuer Sozial- 
politik, Vol. 140, Part IV, pp. 19-20. Truedinger made the earlier estimate for Wuerttemberg of 1,940 
liters. See also H. H. Wing, The Formation of Cow-Testing Associations. Circular No. 17, April, 
1913, Cornell University Agricultural Experiment Station of the College of Agriculture, Dept. of 
Animal Husbandry, p. 54. Figures for the tests in Jefferson County were kindly furnished me by 
Professor G. F. Warren, Cornell University. 

+ Kuczynski and Zuntz, op. cit., p. 135, note, p. 139. “Infolgedessen wird meistens ein zu hoher Eiweiss- 
gehalt und ein viel zu geringer Fettgehalt angegeben. . . . Hier wurde tunlichst die durch- 
schnittliche Zusammensetzung im ‘Schlachtgewicht’ beruecksichtigt.” 
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possible loss under war conditions of home-grown fodder 
materials, for which Eltzbacher made an allowance of some 
38,000 tons of protein. 

The two authors practically concede in advance the justice 
of Ashley’s criticism of the estimates of daily requirement of 
protein. After giving 70 to 80 grams as the physiological 
minimum for efficiency, 10 per cent. is added to allow for un- 
avoidable waste and 5 per cent. more for a certain “excess- 
nourishment,” in all approximately 92 grams. Ashley accepts 
92 grams as the lowest reasonable minimum. 

The final results of the two authors are much less optimistic 
than the conclusions of the Eltzbacher publication. They 
find a deficit of home-production of 21 per cent. of the require- 
ment of protein and 10 per cent. of the requirement of calories; 
and this requirement itself means 16 per cent. less of protein 
and 19 per cent. iess of calories than was consumed on the 
average before the war. 

There remains the question as to the possible additions to 
the supply of protein which can be expected from the special 
measures of the government. Most of the estimates are pure 
guesses, without any trustworthy statistical basis. Almost 
half, 217,000 tons, of the total addition (480,000 tons) expected 
is to be achieved by changes in the keeping of livestock, lessen- 
ing the waste of fodder and reducing the daily ration of some 
3,000,000 “‘overfed’”’ cows. The most dubious assumption in 
the calculation is that a saving of 249,000 tons of crude protein 
can be affected in the fodder ration without lessening at all 
the average production of milk of 2,200 liters. A calculation 
is made that the stock of pigs will have to be reduced by one 
third and of cows by one tenth as a consequence of the cutting 
off of the import of foreign fodder materials.* It is estimated 
that the prohibition of the use of bread-grains as fodder will 
add, if observed, 78,300 tons of protein to the supply available. 
Ashley thinks, and probably correctly, that the prohibition 
was largely evaded at first. Furthermore to reckon the entire 
amount of protein available in the grain estimated as used for 
fodder reopens the question as to a possible overestimate of 
this amount and of an overestimate of crop returns. In de- 


* Eltzbacher, op. cit., pp. 121-122. The elimination of the poorest tenth of the cows might tend to 
raise the average production. 
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fault of more certain evidence on these points, a somewhat 
liberal margin must be allowed. 

In the revision, the two authors, if they were responsible 
for the estimates, seem to have realized the doubtful value of 
some of them. The attempt to calculate the amount added 
by the different measures of the government is abandoned 
completely. Attention is centered on the question of the 
supply of fodder materials, but the method of calculation is 
wholly altered. Instead of estimating the number of pigs and 
cattle that were dependent on the supplies of foreign fodder, 
a laborious estimate is made of the probable supply of the 
fodder materials of the Empire and of the total requirement 
of each kind of live-stock. They find that the total heat 
energy of fodder consumed by live-stock in 1912-13 was double 
the heat energy of foods used for human consumption. The 
actual consumption of fodder in these two years exceeded the 
minimum requirement as calculated by the two authors by 14 
per cent. of crude protein and 8 per cent. of calories. One 
half of this difference might be saved by avoiding waste and 
reducing over-feeding: the remainder, the unavoidable waste, 
is added to the minimum requirement to make the practical 
requirement. During the war, with imports of fodder cut 
off, the supply is 13 per cent. below the practical requirement 
of crude protein and 12 per cent. below that of calories. If 
the entire deficit of calories and protein for both men and 
animals is reduced to a deficit of fodder, eliminating double 
counting, the available supply of protein is found to be 20 per 
cent. and that of calories 18 per cent. less than the practical 
requirement. The conclusion is drawn that the only way out 
of the difficulty is to reduce still further the number of cattle 
and pigs. 

In summary the criticisms of Ashley seem to have been an- 
ticipated by the two authors in their revision, and it seems to 
me that Ashley’s conclusions, though based in part on unsat- 
isfactory or insufficient evidence, are substantially correct. 

A few words should be said about the limitations of these 
statistics. They apply only to Germany proper. No ac- 
count is taken of the areas of hostile territory occupied by the 
German armies, Belgium, Northern France, and Russian 
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Poland, nor of the populations of these districts. No deduc- 
tion from the total food requirement is made for the possi- 
bility that the German armies operating in enemy territory 
could live off the country, and no addition to the require- 
ment of food is made for prisoners of war held in Germany. 
The population is assumed constant from July, 1914. No 
account is taken further of the supplies of grain on hand at the 
end of the season left over from the 1913 crop. It may be 
that in these omissions some important factor has been dis- 
regarded. 

It may be suggested that the amount of protein physiolog- 
ically necessary is a quantity which has been variously esti- 
mated and which therefore offers no certain standard by which 
to test a deficit of food supply. Estimates are usually based 
either on statistics of consumption of healthy and efficient 
laborers or on laboratory experiments. A very low estimate 
of 50-60 grams daily was made by Professor Chittenden of 
Yale.* He made some experiments in which he showed that 
the norm previously accepted as the minimum requirement of 
protein was much higher than was absolutely necessary. It 
may be noted in passing that though Ashley and Kuczynski 
and Zuntz agree on a practical requirement of 92 grams of 
protein, the two authors include in it an allowance of 10 per 
cent. for unavoidable waste. A test to which no objection 
could be made would be to compare the available supply with 
the consumption of protein before the war of approximately 
110 grams.7 

In a computation of the available food supply, to deal with 
averages is not an entirely correct procedure. The food supply 
is not divided up among the population equally. Even in 
normal times there are some who do not get enough to main- 
tain efficiency, and there is a large class who can afford no 
surplus of nourishment. For these classes a shortage of food 
supply means immediate loss of efficiency or suffering or both, 
and for these classes an increase of prices is tantamount, for 


* Professor Chittenden’s experiments are mentioned by Eltzbacher in defense of his own low figure of 
80 grams. 

+110 grams for an adult male with moderate work. Per capita of the actual population 83.4 grams were 
consumed before the war, as compared with 66.7 grams reckoned on a basis of about 92 grams per adult 
male. See Kuczynski and Zuntz, op. cit., pp. 156-158. 
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all practical purposes, to a shortage of food. In spite of the 
maximum price regulations adopted by the German govern- 
ment, prices of food-stuffs in Berlin in one year of war have 
risen 70 per cent. since July, 1914.* The well-to-do classes, 
do not have to limit seriously their consumption of food 
except in case of those food-stuffs, notably bread and milk, 
the consumption of which is regulated by the card system with 
a fixed maximum amount which any one person may buy. 

But the situation has been materially changed in some 
respects since these estimates were made. Forecasts of the 
new crops indicate a much better harvest, especially of wheat 
and rye, than was secured in 1914. The situation in Austria- 
Hungary will be much improved by the success of the wheat 
crop of Hungary, the forecasts of which indicate a very con- 
siderable increase over that of last year. Austria normally 
imports some 300,000 tons of wheat: the relative failure of 
the 1914 harvest in Hungary made the situation much worse 
than usual. Germany’s harvests are much more like an 
average crop, though probably not equal to the yields of 
1912 and 1913. In another year of war, Germany’s deficit 
will therefore be smaller than that calculated for 1914. 

Furthermore, Germany has been able to import consider- 
able supplies of animal food products from Holland and Den- 
mark. Figures, which Ashley gives, indicate a somewhat 
larger import than in normal times of butter, eggs, cheese, and 
fish.t Germany takes almost the whole of the surplus of the 
Dutch fisheries. 

The success of the operations against Servia has opened 
up Bulgaria’s reserves of wheat and other grains. Her normal 
exports of wheat amount to nearly 300,000 tons, or 7 per cent. 
of Germany’s home production. Some of her surplus nor- 
mally goes to Austria. If all were sent to Germany and all 
used for food, it alone would mean an addition of 20,300 tons 
to the supply of protein. In addition there is a consid- 
erable surplus of corn and barley and a surplus available for 
immediate needs of a somewhat uncertain amount left in the 
country from last year’s crops. Bulgaria exports an average 


* Ashley, op. cit., p. 455. 
t Ashley, op. cit., p. 454. See also New York Times, Dec. 17, 1915. 
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of $5,000,000 worth of animal products yearly. Negotia- 
tions with Rumania-for the sale of large quantities of grain 
have been completed.* Rumania’s surplus of wheat is much 
larger than that of Bulgaria, amounting normally to 1,460,000 
tons.—| This would mean an addition to the annual supply 
of nearly 100,000 tons of protein. Besides, there are large 
quantities of corn and barley which can be used to supply the 
deficiency in fodder. A rough estimate would place the sur- 
plus of these crops available for export at one fourth to one 
third of the deficit in Germany. With these new sources of 
fodder materials opened, it is possible that a larger number 
of pigs and cattle were slaughtered than was necessary. 

In conclusion, there is little possibility that Germany can 
be starved. Her supplies are probably sufficient to cover the 
minimum practical requirement. Her food supply falls con- 
siderably short of the actual rate of consumption in 1912- 
13, and it must be conserved and carefully distributed to ensure 
a sufficiency in the last months before the new harvests are 
available. There are distinctly less meat and animal products 
available than in normal times. The serious danger, it seems 
to me, is that disaffection may be spread among the working 
classes by restrictions on the consumption of food-stuffs, and 
above all by the increase in prices, which may seem to them 
entirely unnecessary if, as the government has announced, 
there is really enough food for all. 

* See New York Times, news items in issues of Dec. 23 and Dec. 26, 1915. 

t Rumania’s crop for 1915 is estimated to be 24 per cent. larger than the average of 1909-13. These 
figures for the normal exports are taken from the Monthly Crop Report, published by authority of the 
Secretary of Agriculture, Vol. I, No. 5, p. 48, Sept. 15, 1915. They are based on the average of the last 


5 years, 1909-13, as reported by the International Institute of Agriculture at Rome. In calculating the 
available protein, the same process has been followed as is used by Kuczynski and Zunts. 
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PROCEEDINGS OF THE SEVENTY-SEVENTH AN- 
NUAL MEETING OF THE AMERICAN STATISTICAL 
ASSOCIATION, WASHINGTON, D. C., DECEMBER 
28-30, 1915. 





The seventy-seventh annual meeting of the American 
Statistical Association was held at Washington, D. C., De- 
cember 28-30, 1915. The following program was carried out: 


PROGRAM. 


Turspay, DECEMBER 28. 


8.00p.m. First Session, Large Banquet Hall, Hotel Raleigh. 


Joint Meeting with the American Sociological Society. 
Presidential addresses: 
E. Dana Durand, President of the American Statistical Association, 
“The Emergence of Unearned Increment.” 
Edward A. Ross, President of the American Sociological Society, 
“‘War as Determiner.” 


WEDNESDAY, DECEMBER 29. 


10.00 a.m. Second Session, Hotel Shoreham. 

Joint Meeting with the American Political Science Association; general 
topic, Standardization and Government Efficiency; presiding officer, 
Morris Llewellyn Cooke, Director, Department of Public Works, 
Philadelphia. 

1. Standardization in Statistical Presentation, Roland P. Falkner, 
Alexander Hamilton Institute. 

Discussion: Leonard P. Ayres, Russell Sage Foundation, Julius 
H. Parmelee, Bureau of Railway Economics, Washington, Charles 
H. Verrill, U.S. Bureau of Labor Statistics. 

2. The Meaning of Standardization, J. Russell Smith, University of 
Pennsylvania. 

3. Standardization of Grades and Salaries in Civil Service, Robert 
S. Moses, Bureau of Municipal Research, New York. 

Discussion: Henry Bruére, Chamberlain, New York City, J. A. 
Dunaway, University of Pennsylvania. 

2.30 p.m. Third Session, Small Banquet Room, Hotel Raleigh. 

1. Statistics of Imports and Exports, Frank Roy Rutter, Bureau of 
Foreign and Domestic Commerce. 

Discussion: N. I. Stone, Brooklyn, N. Y., Henry C. Emery, New 
Haven, Conn., Martin J. Shugrue, Boston, Mass. 
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2. Standards for Graphic Forms of Presentation. Discussion of the 
Preliminary Report of the Joint Committee on this subject 
representing various national scientific associations including the 
American Statistical Association. 

Discussion to be opened by Leonard P. Ayres, Russell Sage Foundation, 
Secretary of the Committee. 

3. Agricultural Element in the Population, Eugene Merritt, U. 8. 
Department of Agriculture. 

4. Statistics of the Food Supply in Germany, Robert M. Woodbury, 
Cornell University. 

5. Longevity of Presidents and Members of Congress, Irving Fisher, 
Yale University. 

6. Business Session. 


TuHurRSDAY, DECEMBER 30. 


Joint Meeting, by invitation, with Subsection B, Section VIII, of the 
Pan American Scientific Congress. 


10.00 a.m. Fourth Session, Oak Room, Hotel Raleigh. 


1. The Nature and Significance of the Changes in the Birth and Death 
Rates in Recent Years, Walter F. Willcox, Cornell University. 

2. The Influence of Vital Statistics upon the Conservation of Human 
Life, W. S. Rankin, Secretary of State Board of Health, North 
Carolina. 

. The Relation of Sickness Reports to Health Administration, John 
W. Trask, Assistant Surgeon General, U.S. Public Health Service. 

. Vital Statistics in Relation to Life Insurance, Louis I. Dublin, 
Statistician, Metropolitan Life Insurance Company. 

. Statistics of Infant Mortality, Lewis Meriam, Bureau of Mu- 
nicipal Research, New York City. 


2.30 p.m. Fifth Session, Oak Room, Hotel Raleigh. 


1. The Federal Registration Service of the United States: Its De- 
velopment, Problems, and Defects, Cressy L. Wilbur, Director, 
Division of Vital Statistics, New York State Department of 
Health. 

. Vital Statistics in the States and Cities of the United States, Wilmer 
R. Batt, State Registrar of Vital Statistics, Pennsylvania, Charles 
V. Chapin, Superintendent of Public Health, Rhode Island, 
William H. Guilfoy, Registrar of Records, New York City. 

. Informe sobre el desarrollo de la estadistica demografica de El 
Salvador, Dr. Pedro S. Fonseca, of Salvador. 

. The Accuracy and Completeness of Compiled Vital Statistics in the 
United States, John S. Fulton, Secretary of State Board of Health, 
Maryland. 
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MINUTES OF THE BusInEss MEETING. 


Meeting called to order by President Durand at 6 p. m. 

The reading of the minutes of the previous annual meeting 
was dispensed with as they had already been published in the 
proceedings. 

The Secretary presented the following report: 


SECRETARY’S REPORT. 


Mr. President and Members of the Association: 
I have the following to report in regard to the condition of 

the Association: 

Membership December 30, 1914, date of last annual 

meeting 

New members added 

Deaths during the year 

Resignations 

Dropped 

Total deductions 


Present membership 
Net gain 
Beside members we have: 
Subscribers (mostly libraries) 
Domestic Exchanges 
Foreign Exchanges 


Total mailing list 


F The death of the following members has been reported 
during the year: Honorary Member; Professor Ivan Iaan- 
schul; Fellow, Edward Bunnell Phelps; Members, Nelson W. 
Aldrich, Walter F. Allen, A. C. Dale, C. R. Henderson, Oscar 
B. Ireland, Thomas Lawless, Arthur T. Lyman, George E. 
Millichamp, Peter White, Stuart Wood. 

Four regular numbers of the QuARTERLY PUBLICATIONS 
have been issued during the year, containing an aggregate 
of 481 pages, or an average of 120 pages, per number. Volume 
XIV, which is completed with the December number of the 
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present year, contains 831 pages, or an average of 104 pages 
per number. This is the largest volume the Association has 
ever issued. 

Four meetings of the Association have been held during 
the past year; one of these was the special meeting held in 
San Francisco in connection with the Panama Pacific Inter- 
national Exposition, August 11-13. The other three meet- 
ings were what we formerly called quarterly meetings; two 
of these were held in New York City, on April 15 and December 
3, respectively; the third one was held in Washington, D. C., 
April 17. These meetings took the form of a dinner, followed 
by round-table discussion. The average attendance was 
about 40. 

Respectfully submitted, 
CaRROLL W. Doren, 
Secretary. 


On motion, it was voted to accept the report of the Secre- 
tary and to authorize its publication in the proceedings in 
the March number of the QUARTERLY PUBLICATIONS. 


TREASURER’S REPORT. 
December 22, 1914, to December 23, 1915. 


RECEIPTS. 

Membership dues $1,242.32 
Sales and subscriptions 1,369.28 
Dividends and interest 143.73 
Balance on hand, December 22, 1914. . . 741.30 
———n ae §=6 3,406.63 


EXPENDITURES. 
Printing $2,111.33 
Postage 129.45 
Salaries and clerical service 401.28 
Expenses 13.10 


$2,655.16 


Balance on hand, December 23, 1915. . . 841.47 
$3,496.63 
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ASSETS. 
17 shares B. & A. R. R. stock @ 189 per share, $3,213.00. 
S. B. PEARMAIN, 
Treasurer. 
AvupiTors’ REporRT. 

We have audited the accounts of the treasurer of the Ameri- 
can Statistical Association, for the year ending December 23, 
1915, and counted the securities in his possession. We find 
the accounts accurately stated and the expenditures properly 
vouched. 

Respectfully submitted, 
Leroy D. PEAVEY, 
Martin J. SHUGRUE, 
Auditing Committee. 


SEVENTY-FIrtH ANNIVERSARY FUND. 
To December 28, 1915. 


RECEIPTS. 
Cash on hand Jan. 1, 1915 $678.88 


Interest on bank deposit 
$687.86 


EXPENDITURES. 
Feb. 5. Paid John Koren $67.00 
Oct.9. Paid Rumford Printing Co. .. 200.00 
Nov. 19. Paid John Koren 251.50 
Balance on hand December 28, 1915 .. 169.36 

$687.86 

S. B. PEARMAIN, 
Treasurer. 
AvupITors’ REPORT. 


We have audited the Anniversary Fund accounts of the 
treasurer of the American Statistical Association for the year 
ending December 28, 1915, and find the statements correct 
and the expenditures properly vouched. 

Respectfully submitted, 
Leroy D. PEAvEy, 
MartTIN J. SHUGRUE, 
Auditing Committee. 
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On motion, duly made and seconded, it was voted to accept 
the reports of the treasurer and the auditors, and to publish 
the same in the proceedings of the meeting. 

It was moved and carried that a statement of the Anniver- 
sary Fund, held by the treasurer, be printed in the proceedings 
of the meeting. 

The report of the Committee on Library was presented by 
Edmund E. Day. It was moved and carried that the Com- 
mittee on Library be instructed to make a thorough investi- 
gation of the status of the relation between the library of 
this Association and the Boston Public Library and to report 
its findings and recommendations at the next annual meeting 
of the Association. 

Julius H. Parmelee presented the report of the Committee 
on Constitution and By-Laws. The report was accepted, and 
after some discussion of the separate articles the following 
Constitution and By-Laws were adopted by unanimous vote: 


CONSTITUTION. 


ArticLE I. This Association shall be denominated the AMER- 
ICAN STATISTICAL ASSOCIATION. 

Art. II. The objects of the Association shall be to collect, 
preserve, and diffuse statistical information in the different 
departments of human knowledge. 

Art. III. The membership of the Association shall consist 
of regular members, fellows, and honorary members. 

Art. IV. Regular members shall be persons interested in 
statistics, elected by vote of the Board of Directors, on nomina- 
tion by one or more members. 

Art. V. Fellows shall be statisticians of established reputa- 
tion, elected by unanimous vote of the Committee on Fellows, 
provided for in Article VI, who shall canvass the field at least 
once a year and announce elections, if any, at the annual meet- 
ing of the Association. Fellows shall have all the privileges 
of regular members, including the right to hold office and to 
vote. The number of fellows shall not at any time exceed one 
hundred. 

Art. VI. The Committee on Fellows shall consist of five 
fellows, and shall be appointed by the President. The first 
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appointment under this article shall be made within three 
months after the adoption of this Constitution, and in the order 
determined by the President shall be for one, two, three, four, 
and five years, respectively. Subsequent appointments shall 
be made by the President at the annual meeting of the Associa- 
tion and for terms of five years each, but no member of the 
Committee may serve two terms in immediate succession. 

Art. VII. Persons distinguished in the field of statistics or 
of public service may be elected to honorary membership by 
unanimous vote of the Board of Directors. Honorary mem- 
bers shall be entitled to all the privileges of regular members of 
the Association, except that they may not hold office or vote. 

Art. VIII. The officers of the Association shall be a Presi- 
dent, three Vice-Presidents, a Secretary, a Treasurer, a Libra- 
rian, an Editor, and three Counsellors. These officers shall be 
elected every year, beginning with the first annual meeting 
succeeding the adoption of this Constitution, in the manner 
prescribed by Article IX and shall take office at the close of the 
annual meeting at which elected. The President, Vice-Presi- 
dents, Secretary, Treasurer, and Counsellors shall form a Board 
of Directors for the government of the Association, three of 
whom shall constitute a quorum at any meeting regularly 
convened. 

Art. IX. The President, Vice-Presidents, Secretary, Treas- 
urer, Librarian, Editor, and Counsellors shall be elected in the 
following manner: A nominating committee of three members 
shall be appointed by the President, the personnel of which 
shall be announced in the Quarterly Publications of the Asso- 
ciation at least three months before the annual meeting. It 
shall be the duty of the nominating committee to make nom- 
inations for officers to be elected at the annual meeting, and 
to notify the regular members and fellows by mail of its nom- 
inations at least thirty days before the annual meeting. 
Twelve or more regular members or fellows may make nom- 
inations for any office by submitting signed petitions to the 
nominating committee at any time after the appointment of 
the committee and up to the time of the annual meeting, but 
this shall not prevent the committee from making additional 
nominations for the same office. 
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If no nominations by petitions are submitted for any office, 
the nominee of the nominating committee may be elected at 
the annual meeting by viva voce vote. If there are additional 
nominations by petition for one or more offices, it shall be the 
duty of the nominating committee to announce such nomina- 
tions, the election for such office or offices shall be by ballot, 
and the President shall appoint three judges of election who 
shall count the ballots, shall decide any question that may 
arise as to the validity of any ballot, and shall declare the 
results of the election. The candidate for President, or for 
Secretary, or for Treasurer, or for Librarian, or for Editor, 
receiving a plurality shall be declared elected, while the three 
candidates for Vice-President and the three candidates for 
Counsellors receiving the highest number of votes shall be 
declared elected. 

Arr. X. Annual and occasional meetings shall be held at 
such times and places as the Board of Directors may designate. 
Any vacancy in office resulting from death, resignation, or 
other cause shall be filled byelection at the next meeting of the 
Association. 

Art. XI. Amendments to this Constitution may be pro- 
posed by any member of the Association at the annual meeting, 
and if supported by at least one third of the members present 
and voting shall be submitted to the next annual meeting, 
where a two thirds vote of all members present and voting 
shall be required for adoption. 


By-Laws. 

1. At least once every two years the Secretary, acting in 
behalf of the Association, shall publish the Constitution and 
By-Laws and a list of members, and shall supply a copy to each 
member. 

2. Each regular member shall pay annual dues of two dollars, 
or twenty dollars at some one time, and each fellow shall pay 
annual dues of five dollars, or fifty dollars at some one time. 

3. The Board of Directors, as soon as practicable after their 
election, shall appoint two standing committees of three 
members each, namely, on Finance and on the Library; Five 
standing committees of five members each, namely on Federal 
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Statistics; State Statistics, Municipal Statistics, Business 
Statistics, and International Statistics. These committees 
shall serve for one year, or until their successors are appointed. 

4. The Board of Directors, as soon as practicable after their 
election, shall appoint four associate editors, to serve with 
the Editor as a committee on publications, and to edit the 
publications of the Association. The associate editors shall 
serve for one year, or until their successors are appointed. 

5. The Board of Directors, as soon as practicable after their 
election, shall appoint two assistant secretaries, who shall serve 
for one year, or until their successors are appointed. 

6. Amendments to these By-Laws may be proposed at any 
annual meeting of the Association and if approved by a two 
thirds vote shall be declared adopted. 


The Nominating Committee, consisting of Irving Fisher, 
Wesley C. Mitchell, and Frank R, Rutter, reported the fol- 
lowing nominations for office in the Association during the 
ensuing year: President, Charles P. Neill; Vice-Presidents, 


Charles F. Gettemy, Joseph A. Hill, Charles H. Verrill; Li- 
brarian, Horace G. Wadlin; Treasurer, $8. B. Pearmain; Sec- 
retary, Carroll W. Doten; Counsellors**John Koren, E. Dana 
Durand, Allyn A. Young; Editor, William B. Bailey. 

On motion the report of the Nominating Committee was 
accepted, and it was voted to instruct the secretary to cast 
one ballot for the list as presented. This having been done, 
they were duly declared elected. 


Meeting adjourned. 
Carro~t W. DorTEn, 
Secretary. 


MEETING OF THE BOARD OF DIRECTORS. 

A meeting of the Board of Directors was held Thursday 
evening, December 30, and the following appointments were 
made in accordance with the provisions of the new Consti- 
tution and By-Laws of the Association. 

Assistant Secretaries—Robert E. Chaddock, New York, 
N. Y., and Henry J. Harris, Washington, D. C. 
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Associate Editors—Louis I. Dublin, Julius H. Parmelee, 
Carl J. West, and John Cummings. 

Committee on Finance—Harvey §. Chase, chairman, 
Walter E. Weyl, and 8. B. Pearmain. 

Committee on Library—Roger W. Babson, chairman, 
Edmund E. Day, and Henry J. Harris. 

Committee on Federal Statistics—John Koren, chairman, 
' Thomas 8. Adams, Leonard W. Hatch, Frederick L. Hoffman, 
and N. I. Stone. 

Committee on State Statistics—E. Dana Durand, chairman, 
Robert E. Chaddock, Charles F. Gettemy, Henry J. Harris, 
and E. W. Kemmerer. 

Committee on Municipal Statistics—LeGrand Powers, 
chairman, Frederick A. Cleveland, Fred C. Croxton, Louis 
I. Dublin, and Edward M. Hartwell. 

Committee on Business Statistics—W. 8. Gifford, chairman, 
Melvin T. Copeland, Julius H. Parmelee, H. 8. Person, and 
I. M. Rubinow. 

Committee on International Statistics—Royal Meeker, 
chairman, Roger W. Babson, Miles M. Dawson, Irving 
Fisher, and Wesley C. Mitchell. 

Auditing Committee—Martin J. Shugrue and Ernest H. 
Gaunt. 

CaRROLL W. DOoTEN, 
Secretary. 
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REVIEWS AND NOTES. 


Sweden—Historical and Statistical Handbook by Order of the Swedish Govern- 
ment. Edited by J. Guinchard. Second Edition, English Issue. 
Stockholm Government Printing Office, 1914. First part “Land and 
People,” 781 pp. Second part “Industries,” 758 pp. 


In 1900 the first edition of this handbook under the editorship of Dr. 
Gustav Sundbirg was published in French on account of the Paris Univer- 
sal Exposition. An edition in Swedish followed this in 1901 and in English 
in 1904. 

In 1912 the present editor was commissioned to publish a new edition. 
In view of the Baltic Exhibition it was decided to publish a German issue 
and this was completed in May, 1914. It was originally planned to follow 
this with a Swedish issue but on account of the Panama-Pacific Interna- 
tional Exhibition it was decided to publish an English issue first. This 
will be followed by the Swedish issue. The work under consideration is the 
second English edition. 

The first volume dealing with Land and People is divided into five main 
divisions: Physical Geography, the Swedish People, Constitution and 
Administration, Education and Mental Culture, and Social Movements. 
To the average reader of these publications, the second and fifth of these 
chapters will probably possess the most interest. A large mass of statistical 
material is given upon moral conditions, criminality, customs and mode of 
life, and dwellings. This is well arranged and illustrated with maps and 
charts. Under social movements considerable space is given to labor 
questions and social politics. Such topics as Immigration, Unemployment, 
and Cost of Living are considered. The closing section of the book is 
devoted to a consideration of social‘ movements. Under this heading we 
find the care of the needy and destitute, efforts in social hygiene, social 
rescue work, protection of children, eugenics, and the work of the Swedish 
National Anti-Tuberculosis Association. Two short sections are devoted to 
political economy and sociology and to statistics. The latter was written 
by K. A. Edin. It deals principally with the various statistical bureaus 
of Sweden and gives in some cases very brief biographies of the men who 
have been most prominent in statistical work in the country. 

The second part discusses the natural resources of Sweden, agriculture, 
forestry, mining, manufacture, commerce, banking, and a general synopsis 
of trade and industrial legislation. All of the principal industries of 
Sweden are treated in a separate section. Charts are used in many cases 
to illustrate the growth of these industries. By means of well drawn maps, 
the deposits of ores and coal are shown. Other maps give the location of 
the railways, canals, and waterways of the kingdom. 

Hundreds of illustrations are scattered throughout the volumes. No 
one can read this work without receiving a comprehensive impression of 
Sweden, her people, her resources, and her activities. The scheme of the 
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work was elaborate and the chapters are well balanced. The aim of the 
Riksdag has apparently been accomplished. The work of editing such a 
publication was by no means an easy one but it has been well done. 

Wm. B. Batrey. 


A SIMPLE METHOD FOR FINDING THE MOVING AVERAGE. 


In the Quarterly Publications of the American Statistical Association for 
December, 1915, Mr. King, of the University of Wisconsin, offers a 
new method for obtaining the moving average of an historical variable. 
His method is certainly simpler than the long direct method, and also 
preferable to some short-cut methods. A method, however, which is 
still simpler than the one put forth by Mr. King has been used by the 
writer in statistical work in the University of Minnesota. It involves 
only three operations, namely, summation, subtraction, and division, 
whereas the other involves four. 

1. Summate the items of the variable on the adding machine, taking 
sub-total for each item entered, including the first. The result is seen in 
the adduced representation of an adding machine slip which has been 
elaborated into a table. The sub-totals are marked with an asterisk. 
They may be numbered if convenient. The figures given are the average 
prices of cotton for the decade 1890-1899. The wave length is here for 
convenience taken to include only five items of the series. 
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2. To obtain the total for each successive group of five items subtraction 
is necessary. Obviously, the total for the group of the first five items is 
the fifth sub-total. The total for the second group is obtained by sub- 
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tracting the first sub-total from the sixth; the total for the third group by 
subtracting the second sub-total from the seventh; and so on as far as 
we desire to go. In order to facilitate the process of subtraction, the most 
convenient device used by the writer has been to take a strip of cardboard 
or stiff paper cut to a size to cover the figures intervening between the sub- 
trahend and the minuend. If the spacing is regular, it is necessary simply 
to slide the strip past one sub-total for each subtraction performed. The 
rectangle enclosing all the items between the first and sixth sub-totals 
indicates the use of the card for the first subtraction. With a little practice 
this subtraction can be done very rapidly. If the superior position of the 
subtrahend causes trouble, this may be avoided by leaving an extra space 
or two below each sub-total where the subtrahend may be written in, 
what is to the ordinary person, its conventional position. 

3. To obtain the average, divide each group total by the number of 
items in the wave-length, in this case by five. The results are all shown 
on the slip, both the group-totals and group-averages being shown, the 
latter furthest to the right. 

It is believed there is an advantage in thus placing the results of all 
three operations on the slip. For most purposes of publication or demon- 
stration, the figures cannot be entered directly on the tables by the adding 
machine. From the slip they may be easily transposed. The slip may 
easily be made into table form if desired. 

It is, of course, to be remembered that the average logically belongs not 
opposite the last item in the wave-length, but opposite the middle. But 
if students understand the meaning of the moving average, they will not 
meet with difficulty on this account. 

It is very easy to verify the results. Simply summate the items of 
the last wave-length. If this sum is the same as the last group-total, the 
results are correct, except for the extreme improbability of compensating 
errors. If it is deemed necessary to verify the averages obtained by 
division, this may be done by summating the averages and the group- 
totals and dividing the sum of the group-totals by the number of items 
in the wave-length. The quotient should very closely approximate the 


sum of the averages. 
Jens P, JENSEN. 


University of Minnesota. 


NOTE ON THE MOVING AVERAGE.* 


I have been interested in reading the paper entitled ‘‘New Method for 
Computing the Moving Average,” by Mr. Willford I. King, published in 
the December number of the QuarTerRLY Pusiications of the American 
Statistical Association. 

Mr. King proposes, by means of the adding machine, to add the yearly 
items, taking a sub-total after each item, to practically repeat the process, 


* A similar note has been received from W. M. Persons, suggesting this improvement in the Method of 
Computing the Average.—Eb. 
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suitably paste the two adding machine slips together, and by cross-sub- 
traction obtain the remainders, which are shown in Column No. 3. These 
remainders being divided by seven, give the moving average. 

I am writing to suggest that the process may be shortened and the cross- 
subtraction avoided by means of a simple device. For example, Mr. King 
shows the sum of the first seven items in Column No. 1, being the items 
for the years 1890-1896 inclusive. He then adds the item for the year 
1897 and takes another total. If before taking this total he had also added 
in the complement of the item for the year 1890, he would have directly 
arrived at the second item in Column No. 3. If the adding machine 
has a capacity of nine figures, 100,000,000 will be one beyond the capacity 
of the machine. If the difference between 100,000,000 and any item is 
added, the result is the same as subtracting the item in question, for the 
carrying mechanism does not carry beyond the capacity of the machine. 

The inclosed slip shows the calculations according to the plan I suggest 
for the first few years. It occurred to me that the use of the adding machine 
which I suggest may not be generally thought of, although I had supposed, 
before reading Mr. King’s article, that the use of the complement for the 
purpose of accomplishing subtraction was in fairly general use. 


Central Central 
Year. Year. Year. Year. 
1890 9,203 1895 62,436 
1891 8,280 1899 13,621 
1892 9,157 1892 9,990,843 
1893 7,125 1896 66,900 
1894 6,658 1900 13,789 
1895 9,446 1893 9,992,875 
1896 8,623 1897 73,564 
58,492 1901 15,878 
1897 9,653 1894 9,993,342 
1890 9,990,797 1898 82,784 
58,942 
1898 11,774 
1891 9,991,720 
Percy C. H. Papps. 
Newark, N. J. 


SUICIDE RECORD FOR 1914, BY FREDERICK L. HOFFMAN, 
THE SPECTATOR, NOVEMBER 25, 1915. 


This article is Mr. Hoffman’s twentieth annual survey of suicide in 
principal cities of the United States. In each of these studies special 
reference was made to the problem as it concerns the institution of life 
insurance. The present article ably reviews the literature of insurance 
practice on the suicide question, and recommends a thorough inquiry into 
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the subject with a sincere regard for the essentials of approved actuarial 
analysis of the available data. 

We may well agree that in the experience of life insurance companies 
and according to the most trustworthy vital statistics, the suicide rate is 
on the increase; but it is still a matter of reserved reflection whether suicide 
itself has actually increased, with respect to the sharply changing character- 
istics of population and of registration practice. Suicide registration has 
been a particularly unsatisfactory element of our American vital statistics, 
and the observed increase in the rate over the past ten years may be deemed, 
in one sense, an index of improved registration rather than a measure of 
acceleration in the relative frequency of self-murder. 

Mr. Hoffman has performed a distinct public service in publishing his 
annual surveys of suicide and homicide. His endeavors have added to the 
sum total of ascertainable facts on these two, of many, complex social 


phenomena. 
E. W. Kopr. 


IMPROVEMENT IN TRADE STATISTICS. 


On February 9, Secretary Redfield of the Department of Commerce, 
addressed the annual meeting of the Chamber of Commerce of the United 
States in Washington, and explained the newly inaugurated system for 
compiling trustworthy export and import trade statistics. 

In January, officials of the Chamber complained of inaccuracies in the 
published figures on exports for the year 1914. Mr. Redfield showed that 
the principal faults in trade statistics resulted from inadequate returns 
furnished by exporters and importers. The statistics are collected under 
laws of 1821 and the defects in the tabulations could well be ascribed to 
the limitations of this legislation. 

New export regulations by the Secretaries of the Treasury and of 
Commerce correct the most flagrant abuse of failure to obtain complete 
statements for all shipments. No vessel may now clear from any port 
without a declaration being filed for every shipment. Furthermore, three 
men with statistical experience edit every entry before permits are issued. 
Import statistics may now be expected under more detailed and informing 
classifications. The introduction of modern tabulating machinery in the 
New York Custom House will shorten the time reyuired for tabulation 


and will materially advance the accuracy of the published results. 
E. W. Koprr. 
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STATISTICAL BOOKS ADDED TO THE BOSTON PUBLIC 
LIBRARY* DURING QUARTER ENDING 
DECEMBER 31, 1915. 


PREPARED BY LIBRARY COMMITTEE, Rocer W. Basson, Epmunp E. Day, 
Horace L. WHEELER. 

Anuario de la América latina. Indice de industrias en espafiol, aleman, 
francés, inglés, italiano y portugués. Directorgerente: Eduardo 
Riera Solanich. Afio 2. Barcelona. 1914. Maps. 9318 .a2 

Babson, Roger Ward. Bonds and stocks. The elements of successful 
investing. Wellesley Hills. [1914.] Charts. Tables. 9332 .6a34 

—The future method of investing money. Boston. 1914. Chart. 
9332.6a44 

—The future of the railroads. Boston. 1914. Tables. Chart. 
9385.973a120 

Capper, Charles. The port and trade of London. London. 1862, 
Tables 9387.9421 

Chicago Traction Valuation Commission. Report on the values of the 
properties of the Chicago Consolidated Traction Company inside 
the city limits. [Chicago. 1910.] Maps. 9388.773a4 

Gras, Norman Scott Brien. The evolution of the English corn market, 
from the twelfth to the eighteenth century. Cambridge. 1915. 
Map. Charts. [Harvard economic studies.] ‘‘Awarded the David 
A. Wells Prize for the year 1912-13.” Bibliography, pp. 465-479. 

9382.1142a5 

Hooper, William Everett. Railroad accounting. New York. 19165. 
[Appleton’s Railway series.] 9385.a33 

International Institute of Agriculture. Bureau of General Statistics. 
Annuaire international de statistique agricole, 1911 et 1912. Rome. 
1914. 9338.1a22 

Leroy-Beaulieu, Pierre. Les impéts et les revenus en France, en Angle- 
terre et en Allemagne. Paris. 1914. A study of internal revenue. 

9336.27a25 

Mallock, William Hurrell. Social reform as related to realities and delu- 
sions. An examination of the increase and distribution of wealth from 
1801-1910. New York. 1915. 9330.1a68 

McFarlane, John. Economic geography. London. [1914.] Maps. 
List of works consulted, pp. 527-529. 9338.a3 

Pennsylvania. Department of Labor and Industry. Annual report of 
the Commissioner. Ist, part 1, 2. Harrisburg. 1915. Charts. 
Tables. 9331.0748a3 

—Public Service Commission. Annual report, Ist. Harrisburg. 1915. 
Tables. 9381.09748 


*The Library of the American Statistical Association is housed at the Boston Public Library and 
constitutes the major part of its statistical division. 


9 
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Smith, Joseph Russell. Industrial and commercial geography. New 
York. 1913. Illus. Maps. Plans. Charts. Bibliography, pp. 
ix-xi. References are also appended to the different chapters. 

9380.07a19 

United States. Bureau of Labor Statistics. Foreign food prices as affected 
by the war. Washington. 1915. Tables. 9331.073a24.170 

— —Hours, earnings, and conditions of labor of women in Indiana mer- 
cantile establishments and garment factories. Washington. 1914. 
Tables. 9331.073a24.160 

— —Wholesale prices, 1890 to 1913. Washington. 1914. 

9331.073a24.149 

—Department of Commerce. Bureau of Foreign and Domestic Com- 
merce. The pottery industry. Report on the cost of production in 
the earthenware and china industries of the United States, England, 
Germany and Austria. Washington. 1915. Tables. Charts 

9382.73a36.21 

Utah. State Bureau of Immigration, Labor and Statistics. Report. 2d. 
1913/14. Salt Lake City. 1915. Plates. Maps. Tables. 

9317.92a2 

Virginia. Special Joint Committee on Taxation. Report. 1914. Rich- 
mond. [1914.] Map. Tables. 9336.755a4 


Indexing and Filing: A Manual of Standard Practice. By E. R. Hud- 
ders. The Ronald Press, New York, 1916. Pp. vii, 292. Price, $3 
(postpaid). 

This is a book that will appeal to statisticians as well as to business 
men. It is a revelation even to those who have some acquaintance with 
modern office devices and methods. At first thought it doesn’t seem pos- 
sible to write a book or even a thin pamphlet about so simple a matter as 
indexing and filing; but, when one remembers hours of time wasted in the 
vain attempt to find some paper or letter filed by the office boy or the new 
stenographer, he opens such a work as this with a chastened hopefulness 
and a predisposition to be grateful even for a little useful information. 

It becomes apparent on reading this work that there is a science as well 
as an art of indexing and filing, and that the subject has a history and 
will soon have a respectable literature. The writer of this review long 
ago became convinced that every commercial school should give a course 
of instruction in this subject, and this book has confirmed that belief; it 
would serve as an excellent text-book for such a course. 

The author describes and explains the many devices used in filing, from 
the simplest to the most elaborate. A large number of cuts supplement the 
text and make the explanations and instructions so clear that even the 
office boy could understand them. The theory and practice of indexing 
and cataloguing also receive adequate and illuminating treatment. Special 
chapters are devoted to purchase, sales, and credit records, filing in law- 
yers’ offices, architectural filing, etc. 
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This book will fill a long-felt want. It will enable one who does not re- 
quire anything elaborate or complex to plan and install his own filing sys- 
tem, and it will save much time and trouble in the training of clerical 
employees. 

C. W. Doren, 

Massachusetts Institute of Technology. 


NOTE. 


The following is an abstract of the recently issued population returns of 
British North Borneo for the year 1911, showing the racial] distribution 
according to sex, and with the distinction of adults and children. The 
statement indicates an extremely complex population, and brings out the 
very suggestive fact that out of a total population of 208,183, only 355 
are Europeans and 57 Eurasians: 


DETAILS OF POPULATION THROUGHOUT BRITISH NORTH BORNEO. 
CENSUS 1911. 








Adults. 








Philippinoes 

Malays 

Natives of India and Ceylon 
Natives of Neth: East Indies 
Natives of Sulu Archipelago 
Natives OF BorNEO: 








79,141 
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The New Series of the Association, issued qrestedy, will be sent to members of the 
Association on payment of the annual dues of two dollars. The subscription price is also 
two dollars per annum. Separate copies can also be purchased upon remittance of the 
advertised prices. ; ; p : ; 

The following list of titles includes only the most important pou published in the 
several issues. There is in addition a considerable amount of miscellaneous material. 





VOL. I. 1888-1889. Nos. 1-8. Pp. 492. PRICE $4.00. 


No. 1. Statistics of Water Power Employed in Manufacturing in the 
United States. Grorce F. Swain. 75 cents. 

Nos. 2, >. Park Areas.and Open-Air Spaces in American Cities. E. R. 
L. GouLp. 

Key to the Publications of the United States Census, 1790-1887; 
with Occasional References to Other Statistical Works. Epwarp 
Ciark Lunt. $1.00. 

. 4. Life Insurance in the United States. WattrerC.Wricurt. $1.00, 


. 5. Notes on the Statistical Determination of the Causes of Poverty, 
Amos G. WARNER. REMARKS. SAMUEL W. DIKE. 
Statistics of Divorce in the United States and Europe. Samus. W. 
DIKE. 50 cents. 
. 6. American Railroad Statistics. ArtrHour T. Hap.Ley. 
Statistics of Municipal Finance. Henry B. GARDNER. 75 cents. 
. 7. Prison Statistics of the United States for 1888. Ro.anp P. 
FALKNER. 50 cents. 
. 8. Finance Statistics of the American Commonwealths. Epwin 
R. A. SELIGMAN. 
Divorce in France. BENJAMIN F. KELLER. 
Relief of the Poor in Germany. A. G. WARNER. $1.00. 


VOL. Il. 1890-1891. Nos. 9-16. Pp. 470. PRICE $4.00. 


No. 9. Mortgage Statistics. Grorce K. Hotmes. 50 cents. 
No. 10. The Study of Statistics in Italian Universities. Canrroi. D. 
WRIGHT. 
Statistics of Private Corporations. Roianp P. FaLKNer. 50 cents. 
Nos. 11,12. Statistics of the Colored Race in the United States. 
Francis A. WALKER. 
How to Make Statistics Popular. Cuarues F. Pinar. 
Retail Prices in Boston and Vicinity. Waurer F. Coox. $1.00. 
. 13. The Growth of Cities in Massachusetts. Horace G. Wap.LIn. 
Rate of Natural Increase of Population in United States. Herman 
HOLLERITH. + 
The First Census of Massachusetts. Samvurt A. GREEN. 
The Commercial Death Rate. A.tsert C. STEVENS. $1.00. 


; ™ A Basis for Statistics of Cost of Production. Carroti D, 
RIGHT. 
A Formula for Predicting the Population of the United States. H. 5S. 
PRITCHETT. 
Weight and Longevity. T.B. Macautay. 
Some Results of Sanitary Legislation in England since 1875. Gary 
N. CaLKINs. 75 cents. 





No. 15. The Eleventh Census. R. P. Porter. 
Criminal Statistics. Roxtanp P. FALKNER. 75 cents. 


No. 16. The Census Enumeration in Prussia. Cart C. PLEEN. 
A Plea for the Average. Grorce K. Homes. 75 cents. 


VOL. III. 1892-1893. Nos. 17-24. Pp. 614. PRICE $4.00. 


No. 17. Statistics of Crime in Massachusetts. FRrep G. PETTIGROVE. 
Development of Statistics of Religions. M. Fournier pe Far. 
TRANSLATED BY ALICE R. JACKSON. 
Net Profits of Manufacturing Industries in the State of Massachu- 
setts. Freperick B. Haw Ley. 
Classification of Trade Statistics. FRreperick C. Hicks. 75 cents. 


Nos. 18, 19. A Statistical Inquiry concerning Domestic Service. Lucy 
M. SALMON. 
The Theory and Practice of Price Statistics. R. P. FALKNER. 
Measures of Distribution. Grorce K. Hoimes. 
Statistics of Suicides in New England. Davis R. Dewey. 
Semi-Annual Census of Paupers in Minnesota. H. H. Harr. 
75 cents. 


. 20. The Establishment of an Imperial Commission for Labor Sta- 
tistics in Germany. Caru C. PLEREN. 
French Statistical Publications. CHartes D. Hazen. 
Sketch of Life of Robert W. Wood, M.D. Joun Warp Dean. 
75 cents. 


Nos. 21, 22. Observations on the Measure of Change. C. H. Coo.ey. 
Cost Statistics of Public Electric Lighting. Vicror RosEWaATER. 
Immigration and the Foreign Born Population. Ricamonp Mayo- 


Smita. 
The Value of Percentile Grades. Luter GULICK. $1.00. 


. 23. Murders in Massachusetts. Watpo M. Cook. 
Classification of Occupations in the Census. TRANSLATION OF RE- 
PORT MADE BY M. BERTILLON. 
Growth of Cities in the United States during the Decade 1880-90. 
Cart Boyp. 
The Vital Statistics of an Apache Indian Community. 75 cents. 


. 24. Statistical Data for the Study of the Assimilation of Races 

and Nationalities in the United States. Ricnamonp Mayo-Smirta. 

Report of an International Mortality Standard, or Mortality Index. 
OsEPH K®6rds!I. 

Character and Volume of the Money of the United States. Maurice 
L. MUHLEMAN. 

Fluctuations in the Secured Circulation of the National Banks and 
their Relations to the Prices and Investment Values of Bonds. 
Caries A. CoNaNnrt. 

Currency Reform in Austria-Hungary. Dr. Juttus MANDELLO. 

Comparative Statistics of Primary Education. E. Lavassrur. 

Results of Recent Investigations on Prices in the United States. 
F. W. Taussia. 

Geographical Concentration: an Historic Feature of American 
Agriculture. JoHN Hype. 

~ Course of Wages in the United States since 1840. Carrot D. 

RIGHT. 

Some Recent Results in Railway Statistics in the United States. 
Henry C. ADAMS. 

The Condition and Needs of Statistics of Marriage and Divorce. 
Samvuet W. DIiKe. 





Railway Statistics as Applicable to Earnings of Passenger Trains. 
M. RIeBENACK. 
Comparability of Trade Statistics of Various Countries. A. E. 


BATEMAN. 

The Geographical Distribution of the Population of the United 
States. Henry GANNETT. 

A Preliminary Report on Anthropometry in the United States. 
Epwarp Mussey HARTWELL. 

Remarks on the Theory of Anthropometry. Franz Boaz. 

On the Application to Individual School Children of the Mean Values 
Derived from Anthropological Measurements by the Generalizing 
Method. W. TownsEnD PoRTER. 

Anthropometric Statistics of Amherst College. Epwarp HitTcHcock. 

An Anthropometrical Study of the Effects of Gymnastic Training 
on American Women. Cuaiis J. ENEBUSKE. 

Railway Freight Traffic Statistics. C. P. LeLanp. $1.50. 


VOL. IV. 1894-1895. Nos. 25-32. Pp. 387. Price $4.00. 


Nos. 25,26. The Marriage Rate in Michigan. 1870-90. Water F. 


WILcox. 
The Classification of Occupations for Census Purposes. HENRY 


GANNETT. 
Nativity and Occupation of Members of the Massachusetts Legis- 


lature. F. H. Hownanp. 75 cents, 

No. 27. Causes of Poverty Further Considered. Amos G. WARNER. 
Congress of Hygiene and Demography. RB. FP. F. 50 cents. 
Nos. 28, 29. Computation of the Value of the Wealth in Existence, 


Grorce K. Homes. 
Effects of Free Surrender and Loan Privileges in Life Insurance. 


Mires MENANDER Dawson. 
Was the Count of Population in 1890 Reasonably Correct? Henry 
GANNETT. 75 cents, 
. 30. Receipts and Expenditures of Certain Wage-Earners in the 
Garment Trades. IsaBeL Eaton. 
The Negro in the West Indies. Freprerick L. Horrman. 75 cents. 
. 31. Almshouse Women. Mary Roserts Smits. 75 cents. 
- 32. Accidents in Factories and Elsewhere. KaTHARINE PEARSON 


Woobs. 
The Marriage Rate in Massachusetts. F.S. Crum. 75 cents. 


VOL. V. 1896-1897. Nos. 33-40. Pp. 389. PRICE $4.00. 


- 33- Real Estate Values in Boston. HENRY WHITMORE. 
Ethnic Influences in Vital Statistics. W. Z. Rieiey. 75 cents. 
- 34. Railway Competition: A Problem {in Statistics. H. T. New- 
COMB, 
Mortality in Twenty-Three Massachusetts Cities. Cuarizs E. 
Burnap. 
Note on Methods of Estimating Population. C. L. Wiupur. 
50 cents. 


Nos. 35, 36. Round Numbers in Wages and Prices.” Epwarp D. —— 
1.00. 





No. 37. Remarks of President Walker at Washington. 
be Statistics for the Twelfth United States Census. Cressy L. 
ILBUR. 
The Vital Statistics of the Census. Wuiiam A. Kina. 
General Francis A. Walker. 75 cents. 





No. 38. Francis Amasa Walker. Appress By Carrot D. Wrianrt. 
Bibliography of the Writings and Reported Addresses of Francis 
A. Walker. 50 cents. 


No. 39. Some Characteristics of Farm and Home ‘Proprietors. GrorGE 


. HoLMEs. 
A Trial Bibliography of the Writings of Johann Peter Siissmilch, 
1707-1767. W. F. Witicox anp F. 8. Crom. 50 cents. 


No. 40. Farm Ownership and Tenancy in the United States. Epwarp 
ATKINSON AND L. G. Powers. 
Vital Statistics at the American Public Health Association. 50 cents. 


VOL. VI. 1898-1899. Nos. 41-48. Pp. 398. PRICE $4.00. 


No. 41. Obstacles to Accurate Statistics. James H. Biopaerr. 
Uniformity in Census Returns. JoserpH Kériési. 
Cost of Production of Corn and Oats in Illinois in 1896. NatTuan A. 
WESTON. 50 cents. 


No. 42. Concentration in Pig-Iron and Coal Production. E. W. Parker. 
The Annual Statistics of Manufactures in Massachusetts. Horace G. 
WADLIN. 50 cents. 


No. 43. Comparative Statistics of Railroad Rates. Henry H. Swain: 
Comparative Statistics of Railroad Service under Different Kinds 
of Control. C. E. Prevey. 50 cents. 


No. 44. Considerations in Gathering Forestry Statistics. B. E. Fernow. 
50 cents. 


No. 45. Contributions to the Study of Wage Statistics. Cuarues J. 


BULLOCK. 
A Year of State Deficits. Wortuineton C. Forp. 50 cents. 


No. a The Growth of the Population of Boston. Freprrick A. 
USHEE. 
Wage Statistics in Theory and Practice. Roianp P. FALKNER. 
A Comparative Study of the Statistics of Agriculture of the Tenth 
and Eleventh Census. N. I. Sronz. 75 cents. 


No. 47- Notes on Map Making and Graphic Representation. W. Z. 
IPLEY. 
The Portuguese Population in the United States. Freprerick L. 
HoFFMAN. 
Report on Uniform Financial School Reports. 50 cents. 


No. 48. Development of the Plan for a Census of the World. Joxn 
Howarp Dynes. 50 cents. 


VOL. VII. 1900-1901. Nos. 49-56. Pp. 466. PRICE $4.00. 


Nos. 49,50. Statistics of College and Non-College Women. Mary 
Roserts SMITH. 
The Comparative Accuracy of Different Forms of Quinquennial Age 
Groups. Autuiyn A. Youna. 
Aids in the Use of Government Publications. Lucrtus Pace Lang. 
75 cents. 


No. 51. The Registration Laws in the Colonies of Massachusetts Bay 
and New Plymouth. Ropert René Kuczynski. 
Tramps and Wayfarers. 50 cents. 


No. 52. Advertising in the United States. Sipney A. SHERMAN. 
The Practical Use of Vital Statistics. Freprerick L. HorrmMan. 
75 cents. 





. 53- Industrial Consolidations in the United States. LuTuzr 
Conant, JR. 
The Enumeration of Children. Atiyn A. Youna. 75 cents, 


- 54. Some Statistics of F.ecidivism among Misdemeanants in Boston. 

JoHN Koren. 75 cents. 
. 55. The Statistical Work of Siissmilch. F. 8S. Crum. 75 cents. 
. 56. Permanent Census Office. 75 cents. 


VOL. VIII. 1902-1903. Nos. 57-64. Pp. 422. PRICE $4.00. 


. 57- Notes on the Fraternal Benefici Corporations oo Busi- 

ness in Massachusetts. Francis B. ForBzEs. 50 cents. 

58. What is the Centre of an Area, or the Centre of a Population? 

Joun F. Hayrorp. 

Element of Labor in Railway Expenditure. ANpDrew L. Horst. 

75 cents. 

. 59. A Statistical Study of the Fatality of Typhoid Fever at Dif- 

ferent Seasons. C.-E. A. WINSLOW. 50 cents. 

No. 60. The Vital Statistics of the Census of 1900. FReperick L. 

HOFFMAN. 75 cents. 

No. 61. The Negroes of St. Louis. Litiian Branpr. 75 cents. 

No. 62. A Statistical Study of Patients admitted at the Connecticut 

Hospital for Insane from the Years 1868 to 1901. Roun H. 

Burr. 50 cents. 


Nos. 63, 64. Urban and Rural New England. Wi.uiam B. Balzey. a 
$1. 


VOL. IX. 1904-1905. Nos. 65-72. Pp. 356. PRICE $4.00. 


No. a The Decrease of Consumption in New England. Dr. 8. W. 
BBOTT. 
Index Numbers of Prices. 50 cents. 
No. 66. The Negro as a Peasant Farmer. KatTHarine CoMAN. 
Census Statistics of Special Classes. JoHun Koren. 50 cents. 


Nos. 67,68. The Bread and Meat of the World. Yves Guror. $1.00. 


No. 69. Recent Railway Accidents in the United States. Carrot W. 
DorTeEn. 75 cents. 


No. ~ Methods of Measuring the Concentration of Wealth. M. O. 
ORENZ. 
Homicide in New Hampshire. Harry G. Nott. 75 cents, 


No. 71. The Birth-rate in New Hampshire. Attyn A. Youna. 

The Growth of New York State Census. J. H. Mmp.eron. 
The Results of the Practical Abolition of Capital Punishment in 
Belgium. Maynarp SHIPLEY. 75 cents, 


- 72. Methods of Presenting Statistics of Wages. W.C. MiTcHELL. 
50 cents, 


VOL. X. 1906-1907. Nos. 73-80. Pp. 538. PRICE $4.00. 


- 73. The General Death-rate of Large American Cities, 1871-1904. 
Freperick L. HorrMan. $1.00. 


- 74. The World’s Recent Production of Gold and its Influence upon 
Commodity Prices. Francis B. Forsgs. 

A New Method of Index-numbers for American Commodity Prices. 

Francis B. Fores. 75 cents. 








- 75. Death-rate of the United States in 1900. Waurer F. WILLCox. 


Methods of Dealing with Birth-rate Statistics. Ep. Carroti W. 
Doren. 75 cents. 


- 76. The Determination of Racial Stock Among American Immi- 
grants. RicHARD BoECKH. ~ 50 cents. 


- 77. Some Statistical Problems connected with the World’s Stock 
of Gold. Francis B. Forbes. 

The Massachusetts Probation System: Its Administration and 
Operation. 

Homicide and the Death Penalty in Austria-Hungary. MAYNARD 
SHIPLEY. 

Statistics of Child Suicide. Artaur MacDona.p. 50 cents. 


. 78. Physical Welfare of School Children. $1.00. 


- 79. The Dewey Report on Wages in Manufacturing Industries in 
the United States. A. E. JAmgs. 

The Upper East Side: A Study in Living Conditions and Migration. 
Mary Louise Mark. 

Some Facts about the Prison Population in the United States. 
Joun Koren. 75 cents. 


. 80. Vital Statistics: Fifteen Papers read at the Meeting of the 
Section on Vital Statistics of the American Public Health Asso- 
ciation at Atlantic City, October, 1907. $1.00. 


VOL. XI. 1908-1909. Nos. 81-88. Pp. 753. PRICE $4.00. 


. 81. Address of Carroll D. Wright, President of the American Sta- 
tistical Association, at its Annual Meeting in Boston, Jan. 17, a 


a Outlook for Statistical Science in the United States. S.N. 

ORTH. 

An Interpretation of Certain Statistical Evidence of Concentration 
of Wealth. G. P. WaTKINs. 

The Measurement of Social Pressure. FRANKLIN H. GIpDINs. 

The Bill for the Thirteenth Census. Watrer F. WILLcox. $1.00 


. 82. Problems of Social Statistics and Social Research, FREDERICK 
L. HorrMan. 

City Life and Male Mortality. J. E. BAKEr. 

The Use and Misuse of Statistics in Social Work. Kate Ho.uapay 
CLAGHORN. 

Strike Statistics. Ina Cross. 

Federal Census Reports: Statistics of Cities, 1905. Epwarp M. 
HARTWELL $1.00. 


. 83. A Statistical Study of Infant Mortality. Epwarp BUNNELL 


PHELPS. 
The Statistical Study of Causes of Destitution. GusTAVE KLEENE. 
75 cents. 


. 84. Uniformity and Co-operation in the os: Methods of the 
Republics of the American Continent. S. D. Norra. 

ee a Mortality Statistics of Sheffield, England, 1890-1907. 

. Crum. 

Standardization of Housing Investigations. Joun R. Commons. 

Devices for Avoiding Error. Grorcre K. Homes. 

The Cost of Municipal Government in Massachusetts. Epwarp M. 
HARTWELL. 75 cents. 





. 85. State Pensions and Annuities in Old Age. Freperick L. 
HoFFMAN. 

Massachusetts Savings-Bank Insurance and Pension System. 
Louis D. BRANDEIS. 

The Work of the Massachusetts Commission on Old Age Pensions. 
F. Spencer Batpwin. 

The Relation of Statistics to Economics and Sociology. 8S. N. D. 
Nort. $1.00. 


» ~* The Life and Work of Carroll Davidson Wright. 8S. N. D. 
ORTH. 
The Federal Census of Occupations. Wutuiam C. Hunt. 
Statistics of Divorce. Josepn A. HILL. 
Better Statistics of Industrial Mortality for the United States. 
Cressy L. WILBUR. 
The Teaching of Statistics. Wuti1am B. BarLey. $1.00. 


. 87. The Extent of Unemployment in the United States. Scorr 
NEARING. 
California Vital Statistics. AuLiyn A. Youna. 
Bibliography of the Writings of Hon. Carroll D. Wright, I 
cents. 


. =. Industrial Accidents and Industrial Diseases. Frepericx L. 
OFFMAN. 
Proceedings of the Quarterly Meeting of the American Statistical 
Association, re D. C., September 24, 1909. 
Introductory Remarks. ARRY T. NEWCOMB. 
Census Methods. Hon. E. Dana Duranp. 


A Statistical Pilgrimage. Cressy L. WILBUR. 
A Study of New England Mortality. Harry A. Ricnarps. $1.00. 


VOL. XII. 1910-1911. Nos. 89-96. Pp. 854. PRICE $4.00. 


. 89. The Findings of the Massachusetts Commission on Old Age 
Pensions. F. SpENcER BALDWIN. 

Professor Fisher’s Formula for Estimating the Velocity of the Circu- 
lation of Money. Davin KIntty. 

Proceedings of the Seventy-First Annual Meeting of the American 
Statistical Association, New York, December 27-30, 1909. 

The Outlook for American Statistics. Wa.rer F. WiILicox. 

Changes in Census Methods for the Census of 1910. Hon. E. Dana 
DURAND. 

The Statistical Basis of Budget-Making. Herman A. Metz. $1.00. 


. 90. Derivation of the United States Mortality Table by Oscula- 
tory Interpolation. James W. GLover. 

The Age Returns of the Twelfth Census, 1909. Wuitiiam B. Barter 
AND JuLtius H. PARMELEE. 

The Social Marking System. Franxuin H. Gipprnes. 

The Necessity of the Supervision of Weights and Measures. Fritz 
REICHMANN. 

Organized Labor and the Recent Advance in Prices. Lewis H. 

ANEY. 

A Formula for Drawing Two Correlated Curves so as to Make the 

Resemblance as Close as Possible. Francis Topp aoe 
1.00, 


- 91. International Crop-Reporting Service. C. C. CLark. 

Railway Statistics. Lewis H. HANey. 

Referenda in Massachusetts and Boston. Epwarp M. HarTweLt. 
$1.00. 





No. 92. The Correlation of Economic Statistics. WARREN M. PERSONS. 


Scope and Methods of Presentation of the Results of the Thirteenth 
Census of Population. W. F. WiLLovucHsy. 

A Statistical Survey of Infant Mortality’s Urgent Call for Action. 
EpwarD BUNNELL PHELPs. 

The Census Age Question. ALLYyN A. YouNG. 

The New York Budget Exhibit. Lronarp P. Ayres. $1.00. 


- 93- Vermont. An Historical and Statistical Study of the Progress of 
the State. By WituiaM S. Rossiter. 

Proceedings of the Annual Meeting of the American Statistical Associa- 
tion, 1910. 

— of Accuracy in Census Statistics of Agriculture. By L. G. 

OWERS. 

The Census as a Source Book in Agricultural Economics. By H. C. 
TAYLOR. 

Farm Tenancy in Iowa. By BenJAmIN H. HIsBarp. 

Changes in Land Values, Farms, Tenants and Owners Since 1900. 
By J. L. Cou.ter. 

Changes in Agricultural Conditions. By J. G. THompson. 

Changes in Minnesota Agriculture. By E. V. D. Rosinson. 

Large-Scale and Small-Scale Farming. By T. N. Carver. 

The Change in the Proportion of Children in the United States and in 
the Birth Rate in France During the Nineteenth Century. By W. 
F. WILLcox. 

The Census Age Question: A Reply. By W. B. Baitey anv J. H. 
PARMELEE. $1.00. 


- 94. Vital and Monetary Losses in the United States Due to Typhoid 
Fever. By WiLL1AM O. MENDENHALL AND Ear W. CASTLE. 

Movement of Wholesale Prices in New York City, 1825-1863. By 
Car. H. JUERGENS. 

Medical and Physical Examination of School Children. By FRep- 
ERICK L. HOFFMAN 

Some Recent Developments fof School Statistics. By Rotanp P. 
FALKNER. 

Woman and Child Workers in Cotton Mills. By Water B. PALMER. 

Classification of Occupations. By ALBA M. Epwarps. 

Industrial Accidents, Employer’s Liability, and Workmen’s Compen- 
sation in Minnesota. By Don D. LEscoutEr. 75 cents, 


- 95. Fifty Years of American Life Insurance Progress. By FRrep- 
ERICK L. HOFFMAN. 

The Share of Vermont in the Production of Distinguished Men. By 
FREDERICK ADAMS WoobDs. $1.00. 


- 96. Marital and Occupational Statistics of Graduates of Mount 
Holyoke College. By Amy Hewes. 

Mental Ability in Relation to Head Circumference, Cephalic Index, 
Sociological Condition, Sex, Age, and Nationality. By ArTuur 
MacDona.L. 

Two Methods of Estimating the Growth of Criminality in the United 
States. By Louris Newton Rosinson. 


Fisher’s The Purchasing Power of Money. By WARREN M. PERsons. 
50 cents. 


VOL. XIII. 1912-1913. Nos. 97-104. Pp. 657. Price $4.00. 


- 97- TheIncrease in Industrial Accidents. By Henry J. Harris, Px.D. 
Proceedings of the Seventy-Third Annual Meeting of the American 
Statistical Association, Washington, D. C., December 28-29, 1911. 
Ascertaining and ty ba Conditions by the Study of 

Statistics. By Roger W. Basson. 





The Rural South. By Jonn Lee Courter, Px.D. 

Southern Agriculture and the Negro Farmer. By H. B. Frissexii, LL.D. 

Rural Life in the South. By E. C. Branson, A.M. 

Rural Conditions in the South. By Wii1iam H. Giasson. 

The Rural South. By W.E. DuBots, Px.D. 

The Decline in Rural Population. By Bensamrin H. Hrpparp, Ps.D. 

The Decline of the Rural Population in New England. By ALEXANDER 
E. Cance, Pu.D. 75 cents. 


. 98. megestes of Industrial Accidents. By Ropert Emmet Cuap- 


pock, Px.D 

The Coal Su upplies and Coal Production of the United States. By 
EDWARD PARKER. 

Wages in Massachusetts and New Jersey. ByScorr Nearina, Pa.D. 

The ore of Corre : Between Two Series of Index Numbers. 
By J. D. MAGEE, 75 cents. 


. 99. Statistics at the Fourteenth International Congress on Hygiene 
and Demography, Berlin, September 23-29, 1907. By WALTER F. 
WILLCox. 

The Permanent Census Board of New York City: Its Present Work 
and Possibilities for Development. By Greorce H. Cuartrien. 
The Mortality of the Workmen’s Sick and Death Benefit Fund of 

America. By Epwarp H. Konicer. 75 cents. 


. 100. The Use of Averages in Expressing the Wages and Hours of 
Milwaukee Street Car Trainmen. By Horace Secrist. 

Statistics at the Fifteenth International Congress on Hygiene and 
pe aa , Held at Washington, September 23-28, 1912. By 
WALTER WILicox. 50 cents. 


- 101. The Need of Social Statistics as an Aid to the Courts. By 
WALTER F. WI1L1Lcox. 

Proceedings of the Seventy-fourth Annual Meeting of the American 
Statistical Association, Boston, Mass., December 27-31, 1912. 

The Function of the State in Relation to Statistics of Municipal Fi- 
nances. By CuHaAr es F. Getremy. 

Unit Accounting in Social Work. By Ropert A. Woops. 

Some Possibilities in the Practical Application of Federal Census 
Results. By WriuiaM S. Rossiter. 

Some Recent Changes in the Composition of the Population of the 
United States. By Witiiam B. BalLey. 

The German Statistical Society and its Annual Meeting in Berlin, 
1912. By EuGEN WURZBERGER. 

A Measure of the Manner of Living. By C. A. Perry. 75 cents. 


- 102. International Statistics of the Consumption of Alcohol. By 
Dr. E. W. MItuter. 

Benevolent Hospitals in Metropolitan Boston. By Wiiuiam H. 
MAHONEY. 

Street Accidents—New York City. By E. 8. Clowes. 

Occupational Mortality and Causes of Death. By Dr. Jacques BrEr- 
TILLON. 

“Gresham’s Law” as Applied to Immigration to Hawaii. By Victor 
S. CLarK. 50 cents. 


- 103. Street Traffic Accidents. By Freperick 8. Crum. 

The International Statistical Institute, XIVth Session, Vienna, Sep- 
tember, 1913. By JonHn Koren. 

An Index of Changes in Extractive Industries. By Wituiam E. 
LEONARD. $1.00. 





No. 104. Our Coming Seventy-fifth Anniver . By. Joun Koren. 
The Census Methods of the Future. By E. Dana Duranp. 
Comparative Fecundity of Women of Native and Foreign Parentage 
in the United States. By Joserpn A. Hm. 

The Permanent Census Bureau: A Decade of Work. By Joxun 
CUMMINGS. 

An Experience in the Compilation of Mortality Statistics. By Louis 
I. DuBLIN AND Epwin W. Kopr. 

The Mother Tongue Inquiry in the Census of Population. By E. A. 
GOLDENWEISER. $1.00. 


VOL. XIV. 1914-1915. Nos. 105-112. Pp. 831. PRICE $4.00. 


No. 105. The Seventy-fifth Anniversary Celebration of the American 
Statistical Association. 
The Service of Statistics to Economics. By Davin KIn.ery. 
The Service of Statistics to Sociology. By FRANKLIN H: GrippINGs. 
The Service of Statistics to History. By Cuartzes H. Hutt. 
= Service and Importance of Statistics to Biology. By Raymonp 
EARL. 
The Technique of Public Statistical Exhibits. By Cuarues J. Storey. 
The Influence of Marriage on the Death-rate of Men and Women. 
By Georce I. Buss. 
The Need of a Federal Census. By Metvin T. Copetanp. 


The Number of Jews in New York City. By Henry CHALMERS. 
$1.00. 


. 106. The Present Status of Statistical Work and How It Needs to 
be Developed in the Service of the Federal Government. By 
WiuiaM S. RossiTEr. 

Present Status of Statistical Work and How It Needs to be Developed 
in the Service of the States. By Anna F. WEBER. 

Statistics in the Service of the Municipality. By F.Spencer BALpwIn. 

The Present Status of Statistical Work and How It Needs to be 
Developed in the Service of Private Societies and Organizations. 
By W. S. Grirrorp. 

A National Budget. By Harvey 8S. Cuase. 

Methods of Direct Legislation in Oregon. By Witiiam F. Oapurn. 

Education and Fecundity. By Neti Szeps NEARING. 75 cents. 


° > The Occupation Hazard of Locomotive Firemen. By HEnry 
. HARRIS. 
Vital Statistics—The White Slave of Sanitation. By Cressy L. 
Wizs0r, M.D. 
The Decadence of the Native American Stock. A Statistical Study 
of Genealogical Records. By Frepericx S. Crum. 
> om as a Source of Urban Increase. By F. Stuart CuHapIin, 
H.D. 
American Life Tables. By C. H. Forsytu. 
Service Income and Property Income. ByScorr Ngarina. 75 cents. 


. 108. Codperation Between Academic and Official Statisticians. By 

WALTER F. WILLcox. 

The Economic Progress of the United States During the Last Seventy- 
five Years. By Frepericx L. Horrman. 

Records of Health and Sanitary Progress. By Ropert E. Cuap- 
DOCK. 

Some Census Publications and Census Methods. By Epwarp M. 
HARTWELL. 50 cents. 





No. 109. Some Statistical Ideals. By Jonn Koren. 

A Standard Accident Table as a Basis for Compensation Rates. By 
I. M. Rusrnow. 

The Statistical Work of the United States Government. By WALTER 
F. Wi11cox. 

How the Statistical Output of Federal Bureaus Might be Improved. 
By W. C. MitcHeE.. 

ts Statistical Work of the United States Government. By E. Dana 

URAND. 

Some Features of the Statistical Work of the Bureau of Labor Statis- 
tics. By Royat MEEKER. 

Codperation of Federal Bureaus with Private Agencies in Statistical 
Work. By Joun CuMMINGs. 

Some Present Statistical Needs and the Statistical Work of the Fed- 
eral Government. By W.S. Girrorp. 

Cones Uniform International Financial Statements. By Harvey 

. CHASE. 

International Codperation for the Standardization of Statistical Work. 
By Roger W. Basson. 

The Census Office in Commission. By 8S. N. D. Norra. 

Proceedings of the Seventy-Sixth Annual Meeting of the American 
Statistical Association, Princeton, N. J., December 28-31, 7. a 

1. 


. 110. Public Service Statistics in the United States. By Juiivs H. 
PARMELEE. 

Infant Mortality in Fall River, Massachusetts—A Survey of the 
Mortality among 833 Infants born in June, July, and August, 1913. 
By Louis I. DuBLIN. 

Income Tax Statistics. By Rotanp P. FALKNER. 

Old Age and the Industrial Scrap-Heap. By Artuur J. Topp. 

Estimates of a Living Wage for Female Workers. By Cuar.zs E. 
PERSONS. 

» epeerement and Extension of the Registration Area. By Lovis 

° UBLIN. 
Osculatory Interpolation Formulas. By C. H. Forsyrs. 
$1.00. 


. Ir a The Social Survey and Its Further Development. By J. L. 
ILLIN. 
Data on Unemployment from Employers’ Records. By Howarp 
WOOLSTON. 
= Value to Economics of Formal Statistical Methods. By Cart J. 
JEST. 
Infant Mortality and the Size of the Family. By Henry H. Hrsss. 
Measure of Rural Migration and Other Factors of Urban Increase in 
the United States. By Joun M. GILLetre aNp GeorcE R. Davigs. 
Contributions to Urban Growth. By Earte CLARKE. 
A Study of the Causes of Industrial Accidents. By Gustavus Myers. 
75 cents. 


- 112. The Service of Statistics in Problems of War and Peace. By 
E. Dana Duranp. 

Some Population Statistics of the Pacific Coast States. By WatTer 
F. WILLcox. 

“On the Handicapping of the First Born,” a Criticism of Professor 
Pearson’s 1914 Memoir. By Louis I. DuBiin anp Harry Lane- 
MAN. 

Vital Statistics Work in California. By Grorce D. Lzs.iz. 

Theory of Statistical Tabulation. By G. P. WaTKins. 

Vital and Monetary Losses in the United States Due to Preventable 
Deaths. By C. H. Forsytu. 





Joint Committee on Standards for Graphic Presentation. 
~— Method for Computing the Moving Average. By WILLForp I. 
ING. 

Comparative Militarism. By Artour MacDona Lp. 

Wholesale Prices for the United States, 1801-1840. By Atvin H. 
HANSEN. 

The Present Position of Infant Mortality: Its Recent Decline in the 
United States. By Henry Horace Hisss, Jr. $1.00. 


Address CARROLL W. DOTEN, Secretary, 
491 Boylston Street, Boston, Mass. 





